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preface'- t " ' 

^ i r ' 

This book is not an encyclopedic dissertation of_nll knowledge of cancel 
Our purpose is to provide a text which will facilitate tTfe acquisition of general 
information and serve as a guide toward richer sources of knowledge of cancer 
The clinician and the student of cancer often need information on the treat 


ment and prognosis of the disease which is not available m the treatises on 
pathology or which, when found there, is admittedlv too condensed or anti 
quated The numerous (hapters, books and articles devoted to the treatment 
of cancer often start upon the assumption that a correct diagnosis has alreadv 
been established, thus seldom providing details of the clinical evolution and of 
the differential diagnosis which are most useful to the nonspeciolized worker 
To present an integrated Mew of all these aspects is what is here intended 
The first part of this book is dedicated to subjects of general interest and 
application in the field of malignant neoplasms We are privileged in present 
ing a chapter on Cancer Research especially contributed by Dr Michael B 
Shimkin, of the staff of the National Cancer Institute, who is eminently suited 
to write this review The chapter on Surgery of Cancer was graciously edited 
by Dr Eugene Bncker, Associate Professor of Surgery at Washington Uni 
versity School of Medicine and former chief surgeon of the Ellis Fischel State 
Cancer Hospital The chapters on Pathology of Cancer and Radiotherapy of 
Cancer complete the first section of the book 

The second part of this book is divided according to systems and subdivided 
as necessary according to anatomv or pathology The word cancer at the head 
ing of any chapter indicates that malignant tumors of different origin arc in 
eluded, carcinoma is used as a heading when only malignant epithelial neoplasms 
are considered, and the rarer tumors of the same area are treated in the section 
of differential diagnosis , finally , the word tumor has been chosen as a heading 
whenever the frequency or the seriousness of the benign tumors, the difficulties 
of differential diagnosis of benign and malignant tumors or whenever the 1m 
portancc of the treatment winch is indicated in either case justify a joint con 
sulcration 

The length of some chapters of this book is neither commensurate w ith the 
importance of the subject nor with the incidence of the tumor under consider! 
tion This disparity has been deliberate, for we have been guided rather by 
the desirability of information in certain rare subjects and bv the necessity of 
greater knowledge on some aspects of the more curable forms of cancer Im 
portant recent developments lnve also received priori tv on space 

Each chapter section, or subsection of the second part of the book follows 
the same outline under the following headings Anatomy, Incidence and Eti 
ologv Pathologv Cluneal Involution, Diagnosis Treatment, and Prognosis 
The order of the illustrations follows the arrangement of these subheadings 
Under the heading of Anatomv, a short description of the organ or region 
is given with emphasis on nnv pertinent details, but frequentlv this description 



8 


PREFACr 


is incomplete fiom a puiely anatomic point of view Undci this heading is 
featured a more detailed discussion of the lymphatics than is usually found in 
textbooks of anatomy because of then unquestionable lmpoi lance in cunceiology 
The thorough monogiaph Anatomic des lymphatiques dc Vhommc, by Professor 
IT Rouviere of the Umvcisity of Pans (Masson et Cic), and its English trans- 
lation (Edwaids Biothers, Inc, 1938) have been consulted often m the elabora- 
tion of these summaiies 

Incidence and Etiology compnsc whatevei iclevunt mfoimalion has been 
gathered on these subjects, but these data are pin posely short to avoid ^petitions 
and academic discussions 

Under the heading of Pathology, special attention has been given to the 
gioss pathology because of its lmpoi tance to the clinician as well as to the 
surgeon and the ladiothciapisl, the metastatic spicad of malignant tumois and 
the manner and ficqucncy of this spicad have been given special consideration 
In geneial, the microscopic pathology is deliberately Inicf except when emphasis 
is deemed necessary 

We believe that a knowledge of the Clinical Evolution of cancer is of 
caidinal impot tance Undci this heading we have given details of the lelation- 
slnp of symptoms to lesions which should help claiify the expected com sc of the 
disease and facilitate eailier diagnosis 

Under Diagnosis aie outlined the peilinent faetois and icquiiod examine 
tions which lead to the recognition and identification of the tumoi in question 
A section of diffcieniial diagnosis piescnts the pathologic entities which most 
fiequcntly offer a pioblein of diagnosis Raie tumois not justifying a special 
chapter have been detailed when they aie consideicd in the diffeiential diagnosis 
of otlici tumois 

Under the heading of Ticatment we have avoided details of thoiapeutic 
techniques which are of inteiest only to the mfoimcd specialists, the tieat- 
ments which may he consideicd aie discussed and the ticatment of choice is 
sticssed Oui general inteiest in the caneci jiiohlem should be sufficient safe 
guaid against suspicion of bias, hut oui choice is likely to he disputed The 
intioduction of new techniques oi ptogiess in the application of piescnt ones, 
howevei, may cause a lcvision of these opinions 

An eftoit has boon made to offci an idea of the Pi ognosis based mostly 
on statistics of Jesuits, this, wc believe, is gieally needed since in many in- 
stances the geneial piactilionei has been too much lmjucsscd with the hojwlcss 
ness of cettam foims of cancer and is unawaie of the relativel} gicat possi 
bihtics of adequate ticatment Only sciious, well-controlled statistics, piefei- 
ably of patients iolloved at least five ycais, aie quoted 

At the end of each section will lie found a list of Refci cnees A considci- 
ably gicatci numbei of lefcicnccs weie consulted than aie listed but no have 
picscntcd only the works which aie quoted in the text These lefci cnees piovide 
a souice for furthei infoimulioii oi indicate the authoi 01 authors to "bom 
ciedit is due 

The text is accompanied by 70 tables and 745 figutes, including clmiea 
jiliotogrnjihs, photographs of gioss specimens, jihotomiciogiajihs, and drivings 
The quality of most drawings, which gieatly enhance and elm if) the wiittcn 
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word, is a credit to Virginia S\arz Ackerman, to whom we were pleased to 
intrust tins delicate lole The clauty of the photomiciographs and mam of 
the photographs is the result of the technical ability of Mr T F Barham 
Nine full page color plates complete the illustrations 

Tins book could not ha\e been written without the unselfish help of many 
of our friends, some of whom are credited with the illustrations which they 
graciously contubuted Dr Hamilton B G Robinson, Professor of Oral 
Pathology, Ohio State Unn ersity, is responsible for most of the information 
contained in the section on Tumors of the Lower Jaw Dr David A 7 LeMonc has 
been of ltnaluablc help in the- redaction and illustration of the chapter on Bone 
1 umors lie has also gi\ cn much needed adv ice concerning diagnostic roent 
gcnology throughout the book and contributed several of the roentgenograms 
from Washington University School of Medicine, Dr Thomas Burford gave 
needed advice for the clarification of treatment of thoracic tumors, and Dr 
Carl V Moore and Dr Edwaid Rcinhard made valuable suggestions foi the 
chapter on I cuccmias To all those mentioned and to our teachers and associ 
ates, all of whom naturally have moulded the authois’ opinions, an expression 
of gintitude is sincerely extended 

Ihe unselfish cooperation of Airs Elizabeth Cooper of the Umvcisity of 
Missouri Medical Library, and of Miss Marion A Murphy, of Washington 
University Medical Library, has been paramount m providing the authors with 
wide and prompt access to the medical literature, without their v alunblc help our 
difficulties would have been much greater 

AVc want to thank the members of the Missouri State Cancer Commission 
and its executive secretary, Mr Richard J Connor, for the facilities opened 
to ourselves and our secretary for the realization ot this work All workers 
of the Ellis 1 1 solid State Cancer Hospital have in one way or another, know 
inglv or unsuspectingly, contributed to this bool , their anonymous task dc 
senes great credit, wt arc pleased to recognize Miss Slum Lockhart and Mr 
I co Schmitt for their loy alty 

AVc owe a special word of thanks to AIiss I lura Nagel, our secretary, whose 
cooperation lovalty, and thoroughness have been definite assets m our under 
taking and to Airs I ll/abcth I Ackerman for her repeated revisions of the 
manuscript her efiorts toward the improvement of the text and her kind interest 
in our work 
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Part I 

Chapter I 
INTRODUCTION 

The importance of cancer as a disease threatening humanity need not be 
o\eremphasizcd In the United States, cancer is one of the major causes of 
death, second only to diseases of the heart, kidney, and circulatory system 
In 1940 there were 170,000 deaths from cancer in the United States (Vital 
Statistics), and it is estimated that if the present trend continues there will be 
200,000 deaths from cancer m the year 1950 

Admittedly, death statistics are not very accurate, for the diagnosis on a 
death certificate is usually based on clinical assumption and seldom on con 
firmed pathologic findings In general, however, it is admitted that cancer is 
underdiagnosed rather than overdiagnosed The progression increase m the 
number of reported deaths from cancer is, to a large extent, only apparent, 
for more cases are being diagnosed accurately as the medical profession be 
comes cancer conscious The greater mortality from cancer is also due to an 
increase m the numbers of mdrvidunls reaching advanced age For instance, 
m the State of Connecticut there were 1 4 times as many deaths from cancer 
in 1940 as in 1930, but there were also 17 times as many individuals 40 years 
of age or older in 1940 than in 1930 (MacDonald) In this respect it is csti 
mated that m 1940 there were in the United States 9,000 000 individuals 65 
years of age or over and that this group can be expected to increase to 
22 000 000 by the year 1980 In view of the fact that cancer is prevalent 
among individuals of this age group, its frequency may continue to increase 
m the United States for a number of years on the basis of these facts alone 
In addition, there seems to be a true increased incidence m certain forms of 
cancer, such as carcinoma of the lung 

Mortality statistics, however m addition to their inaccuracy, are not the 
proper measure of the cancer problem Some forms of the disease, such as 
cancer of the skm although very frequent seldom terminate in death, while 
other much less common forms such as carcinoma of the esophagus, are almost 
always fatal Consequently, a study of the mortality rates does not give a 
correct idea of the distribution of cancer m the human body nor an adequate 
appraisal of the results of improved diagnosis and treatment The distribution 
of tumors compiled from hospital records can be very biased One hospital 
may receive a disproportionate number of patients with cancer of a certain 
organ because of the outstanding work of some members of its staff Due to 
the difficulties m diagnosis, many cases of cancer of the lung may be seen in 
a tuberculosis sanatorium The differences in the racial population of differ 
ent cities as compared with rural areas and the differences of the age dis 

17 
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tribution m certain areas may considerably alter the appaient incidence of 
the various forms of cancer (Little) 

In the State of New Yoik, Levin has made a veiy creditable attempt to 
determine the number of new cases of cancer which occur each year m the 
various age groups It is estimated that about 90 per cent of all cases are 
recorded According to Levin, about 218 4 new eases of cancer can be ex- 
pected per 100,000 of the population The true figure is peihaps highei than 
this The comparison of the numbei of new cases ivith the number of deaths 

CANCER, 

AVERAGE AWN UAL INCIDENCE RATES PER 100,000 POPULATION 
NEW YORK STATE, EXCLUSIVE OF NEW YORK CITY 
1941-1943-1944 
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Fig 1 — In New York State carcinoma of the breast and of the ccrwix: lead in incidence 
Carcinoma of the skin Is third Note that cancer in the female surpasses cancer in the male m 
a considerable margin (Courtes> of Dr Morton L* Leun State of New \ork Department or 
Health Dl\ision of Cancer Control Albanj N } ) 

fiom a gnen form of cancer and also the appiaisal of the numbei of patients 
living for each death due to cancer is helpful in eialuatmg not only the fre- 
quency of vanous tjpes of cancel, but also their curability According to 
Levin, thei e are 30 living patients v ith carcinoma of the skin for ei er\ death 
caused b> this form of cancel, wlieieas there are only 1 3 In mg patients with 
carcinoma of the stomach for eiery death due to that tumor It is also of 
great clinical interest to knou the paiticular tjpe of tumor Mlncli mnj be 
expected to deselop in a group of male oi female indnidiials at a particular 
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Tge Levin tabulated the prevalence of various types of cancer in males and 
females, using the figures of the State of New York (exclusive of New York 
Citj) According to his figures (see Tables I and II), testicular tumors are 
the most common malignant tumor m males between the ages of 25 and 29, 
carcinoma of the skm prevails between 30 and 54, carcinoma of the stomach 
most commonly develops between 55 and 69, and carcinoma of the prostate 
prevails between 70 and 84 vears In females, carcinoma of the cervix is the 


Table I Most Fpequent Ppimapy Locations of Can cep in Males at Vapious Ages 
(Courtesy of Dr Morton Levin, Division of Cancer Control, Albany, N V ) 
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Table II Most Ffequent PFiitATY Locations of Cancet in Females at Different Ages 


(Courtesy of Dr Morton Levin, Division of Cmcer Control, Albany, NY) 
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most fiequent malignant tiunox between the ages of 30 and 34, while caicinoma 
of the bieast is the most common foim of cancel aftei 35 yenis of age Leu- 
cenna is prevalent m childien of both se\es np to 9 yeais of age 


DIAGNOSIS 

The lesults of the tieatment of cancer are unquestionably influenced by 
the time interval which elapses between the genesis of the lesion and its iag 
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nosis For this delay the patient is too often blamed A large amount of 
money and considerable attention ha\e been given to the education of the laity 
in an effort to incite patients to consult promptly There is no doubt that the 
general population should be educated as to the earl} signs and symptoms of 
cancer and that this education should be brought ev en to the high sehool stu 
dents, as has been done in Michigan (Rector) and in Massachusetts (Lorn 
bard) But the education of the laity in cancer is limited by the general 
education of population groups and can improve only Tilth the betterment of 
the standards of general education and general medical care The American 
Cancer Society has made a north uhile effort to make the public conscious of 
the importance of early diagnosis Houeicr, an analysis of the records of any 
tumor clinic shows all too clearly that much of the time lost before diagnosis 
and adequate treatment is rather often due to the fact that the physician or 
physicians consulted did not suspect cancer, did not perform the indicated 
examinations, or were inadequately prepared to make the diagnosis In many 
instances, hou c\ er only the insidious, treacherous character of the disease can 
be blamed for the delay m diagnosis and subsequent treatment 

Unfortunately , physicians just leaving medical school are inadequately 
prepared for their role in the fight against cancer Regaud pointed out m 
1928 that in general the instruction regarding malignant neoplasms was given 
m fragments, often n ithout the necessary practical cohesion of this knowledge 
“The remedy to this situation,” said Regaud, “is up to the Faculties of Mcdi 
cine ” Eien today, the medical student acquires a disproportionate idea of 
the possibilities of treatment and is usually most impressed by the failures or 
by the incurability of some forms of cancer His education is superficial, par 
tial and at anv rate, inadequate for the role he should be able to fill Recently 
(1946) the National Advisory Cancer Council in the United States reached 
these conclusions “Even the better than ai erage intern frequently lacks 
adequate understanding of malignant disease It is believed that the present 
undergraduate teaching of neoplastic disease both in time and content is not 
commensurate with the importance of the disease which now ranks second as 
a cause of death in this country Comprehensive courses are highly desirable 
This would avoid some of the repetition which now exists because the subject 
is taught in separate departments would provide ample time to cover the sub 
ject efficiently and would give the student a better integrated picture of the 
cancer problem ” The training m cancer which the general physician should 
have must be given him either in his medical school or through channels 
easily accessible after be begins his practice This physician is in the most 
favorable position to help in the control of cancer, for he is the one who has 
the opportunity to discover cancer m its early stages (National Advisory 
Cancer Council) 

Pathology laboratories to which physicians may submit specimens for 
microscopic diagnosis 1 nown as tissue diagnosis services, exist in fifteen states 
m this country Massachusetts and New York have established tissue diag 
nosis services and have made them free, regardless of the economic status of 
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Table II Most Fpeque> t PrniArv Locations of Caxcep i* Females at Diffefent Ages 


(Courtesy of Dr Morton Levin, Division of Cancer Control, Albany, NY) 
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most frequent malignant tumor between the ages of 30 and 34, while carcinoma 
of the breast is the most common form of cancer after 35 years of age Leu- 
ccmia is prevalent in children of both sexes up to 9 years of age 


DIAGNOSIS 

The results of the treatment of cancer arc unquestionably influenced by 
the time interval which elapses between the genesis of the lesion and its diag 
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nosis For this delay the patient is too often blamed A large amount of 
money and considerable attention have been given to the education of the laity 
in an effort to incite patients to consult promptly There is no doubt that the 
general population should be educated as to the early signs and symptoms of 
cancer and that this education should be brought ev en to the high school stu 
dents, as has been done in Michigan (Rector) and in Massachusetts (Lom 
bard) But the education of the laity in cancer is limited by the general 
education of population groups and can improv e only with the betterment of 
the standards of general education and general medical care The American 
Cancer Society has made a worth while effort to make the public conscious of 
the importance of early diagnosis How ev er, an anal} sis of the records of an} 
tumor clime shows all too clearl} that much of the time lost before diagnosis 
and adequate treatment is rather often due to the fact that the physician or 
ph}sicians consulted did not suspect cancer, did not perform the indicated 
examinations, or were inadequatel} prepared to make the diagnosis In man} 
instances however only the insidious treacherous character of the disease can 
be blamed for the delay in diagnosis and subsequent treatment 

Unfortunately, physicians just leaving medical school are inadequately 
prepared for their role in the fight against cancer Regaud pointed out in 
1928 that m general the instruction regarding malignant neoplasms was given 
m fragments, often without the necessar} practical cohesion of this knowledge 
“The remed} to this situation ” said Regaud, “is up to the Faculties of Medi 
cine M Even today the medical student acquires a disproportionate idea of 
the possibilities of treatment and is usuall} most impressed b} the failures or 
by the incurability of some forms of cancer His education is superficial, par 
tial, and, at any rate, inadequate for the role he should be able to fill Recentl} 
(1946) the National Advisory Cancer Council in the United States reached 
these conclusions “Even the better than av erage intern frequently lacks 
adequate understanding of malignant disease It is believed that the present 
undergraduate teaching of neoplastic disease both in time and content is not 
commensurate with the importance of the disease which now ranks second as 
a cause of death in this country Comprehensive courses are high!} desirable 
This would avoid some of the repetition which now exists because the subject 
is taught in separate departments, would provide ample time to cover the sub 
ject efficiently and w ould give the student a better integrated picture of the 
cancer problem ” The training in cancer which the general physician should 
have must be given him either m his medical school or through channels 
easil} accessible after he begins his practice This physician is m the most 
favorable position to help in the control of cancer, for he is the one who has 
the opportunity to discover cancer in its early stages (National Advisory 
Cancer Council) 

Pathology laboratories to which physicians may submit specimens for 
microscopic diagnosis, known as tissue diagnosis services, exist in fifteen states 
in this country Massachusetts and New York have established tissue diag 
nosis services and have made them free regardless of the economic status of 
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of whom the therapeutic lesults will gieatly depend In addition, the oigam- 
zation of tliciapcutic centeis piovides the best means foi lmpioMiig medical 
cancel knowledge which unquestionably icsults m eailiei diagnosis and tieaf- 
ment 

TREATMENT 

If the piognosis of a patient with cancel depends in pait upon the eaih 
diagnosis, the peifeetion of the ticaimcnt, whethei it be surgical 01 ladio- 
tliei apeutic, is decisive foi cure 01 foi death “Smgeons and ladiotheiupists 
who undcitalce to tieat cuiable cancels assume an exceptionally heavy icspon- 
sibility because the unique stakes wlueli they play aie the life of the patient 
himself If these thoughts constantly haunted, as they should, the sjunts of 
those who occupy themselves with the tieatmcnl of cancel, the effoit of 01- 
ganwation of this branch of medicine should aim at the quality and powei of 
the institutions and not at then number ” (Uegaud ) It is nnpeiatne that 
the fundamental choice of method and execution of lieatmcnt of patients with 
cancel be entrusted only to those who aie adequately ti allied and qualified 
With the advent of ladiolhei apeutic methods in the beginning of this centuiy, 
it became mote and mo ic clear that a conceited effort was necessary m the 
fight against tins disease and that such effoit u ,is better cooidmated within 
special institutions The Radium Institute of the Univeisity of Pans, The 
Radiuinhcmmct of Stockholm, the Memorial Hospital of New Yoik, and otheis 
made the fast eltoits towaul an appropnate oigatu/ation of facilities and 
towaid the tiaining of woikeis in this field In 1929, a special committee of 
the American Society for the Control of Cancel (Ewing, Giecnougli, and 
Geistci) repoited upon the question of theiapeutic cancel centeis as follows 

We have been forced to conclude that the treatment of main 
ma;joi fotms of cancel can no longei be wisely entiusted to the un- 
attached gcncial physician 01 suigcon or to the gencial hospital ns 
oidmanly equipped, blit must bo lecognized as a specialty lequning 
special ti (lining, equipment, and expenence m all aims of the seiuce 
We feel that the fmthci development of cancer thciapcutics will do 
velop along the lines of conccntiation, oiganiration, and speerah/a- 
tion It is well known that the most conspicuous piogiess m the 
tieatment of cancel has always been accomplished by specialists 
Wo 1 ecommcnd as an ideal, well within the possibility of accomplish- 
ment, the establishment of a limited nuinbct of cancel institutes 
They should be located in laige cities, be pi opal ed to give the best 
modern treatment, and offci facilities foi lescaich and education 

To iccognizc this triple aim of tieatment, lescaich, and education is to lecog 
nizo that cancel institutions be exceptionally well stafted It would indeed 
be dangcious to entiust these lesponsibilitics to amatcui specialists oi to 
those who have only an incidental oi sentimental mtei est in the disease not 
only because the lesults of tieatment would suffci consider ablj, blit also be 
cause of the unquestionable dangci of a spmt of defeat which they would 
spicad among the membeis of the medical piofession The accumulation of 
clinical and pathologic data in such institutions cieatcs the bnchgiound for 
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training additional personnel Thus the institutions fulfill not only a thera 
peutic service, but also the much broader service of educating and training 
specialists upon which the most immediate hope of cancer control depends 

In establishing a cancer institute or hospital, the most important step is 
choosing the staff “The staff of the institute must be chosen with the realiza 
tion that upon this selection alone depends the success or failure of the project , 
that neither the building nor the size of the endowment but the background, 
training experience, spirit, imagination and idealism of the leaders and their 
associates will be the determining factors The growth of the institute must be 
controlled and limited solely by its scientific contributions and accomplish 
ments ” (Cutler) 

Statewide cancer control campaigns usually include the establishment of 
a senes of small centers for diagnosis and treatment strategically placed 
throughout the terntory Although it is desirable to bring the diagnostic 
centers closer to the patients a dissemination of therapeutic facilities requires 
equal dissemination of capable personnel which is not generally available If 
such centers are created, they should be planned for the purpose of diagnosis 
and screening of patients and to assist m the post therapeutic follow up , at 
any rate their creation should never be contemplated in the absence, or to the 
detriment of a central institution (Regato) In an initial stage of cancer 
control it is preferable to finance the transportation of indigent patients from 
their home to the therapeutic center rather than to create muliple small cen 
ters where chances of a permanent cure will be extremely reduced 

The creation of cancer hospitals anywhere, by private institutions or by 
the state, should not be undertaken without securing the support and whole 
hearted cooperation of the state medical society The medical profession has 
become appreciative of these cancer institutions, and experience shows a grow 
ing support from the medical profession toward them The practitioner is 
grateful for the opportunity offered to him of further qualified investigation 
in suspected cases of malignant disease, and the patients realize that their 
recovery is often due to the acuity of their local physician Occasional visits 
to special centers acquaint the practitioner with new developments and justly 
he comes to feel that he is also part of the institution 

In 1930, the Board of Regents of the American College of Surgeons, on 
the advice of its Committee on the Treatment of Malignant Diseases announced 
a new policy “The College is convinced that while aw avting further discover} 
of more efficient methods of treatment of the disease it is possible effectively 
to reduce the suffering and mortality from cancer by a recognized application 
of the knowledge that already is available The merits of cancer institutes 
and cancer laboratories are fully acknowledged hut it is felt that there is an 
urgent need for making onr present knowledge more generally effective and 
that this need can be met most efficiently through the formation of cancer 
clinics in approved general hospitals ” This policy of the American College 
of Surgeons has resulted in the formation of approximately 400 tumor clinics 
in the United States and Canada 



26 


CANCER 


The purpose of these tumor clinics in general hospitals is to pi oxide a 
workable system foi close affiliation of the surgeon, pathologist, and lacho- 
therapist, to provide for a more efficient service for the diagnosis, and to place 
the treatment of cancer m the hands of the most capable few By the creation 
of a special cancer service m a general hospital, those membeis of the staff 
who are interested enough to dexote then energies to cancel xxoik can be 
brought into close cooperation with benefit to the patient, to the hospital, and 
to the scientific study of cancer The American College of Sui geons has estab 
lished a minimum standard foi lecogmtion of these clinics (Crowell) Unfor- 
tunately, in many instances, a minimum of interest 01 of capability is not 
ax ailable to fulfill the piaisexxoithy aims of a tumoi clinic Some tumor 
clinics hax e fallen far short of then duties because of the biased attitude of 
the members, xxhich is most often due to the lack of piopei knowledge and 
experience (Simmons) 

Much has been said, though little has been mitten, about the propei 
qualifications for the ideal tiaming of men who undertake to treat cancel 
There is no question but that a skilled geneial surgeon mav undeitake the 
suigical icmoxal of certain malignant tumors and that his backgiound of gen- 
eral surgeix is an asset in this undei taking It is also ti ue that general radi- 
ologists often have taught themsehes the difficult art of radiotheiapj of 
cancel and that their worth-while effort has contributed countless good results 
There are also numerous examples of general pathologists who haxe excelled 
in the field of tumor pathology But, geneially speaking, there is little hai 
monj when these men are obliged to work together The finel} integiated 
xxork of a tumor clinic or a cancel hospital may be the best example of scien- 
tific cooperation, vs lien each member, regardless of his own discipline, has been 
trained in a backgiound of cancel pathology, m an atmospheie of cancel 
icseaich It would consequently be desirable that men who undeitake cancel 
v 01 k be tiained in special institutions where sui geons would become ac 
qualified with the lational possibilities and limitations of radiotheiapv, wheic 
ladiotheiapists would look upon suigeiy as a necessaix companion iatlici 
than as a competitor, and wheie the tumoi pathologists would become ac- 
quainted w fih the clinical and therapeutic aspects of the disease besides its 
gross and micioscopic appeal ance “An isolated pathologist peipetuates his 
mistakes ” (Stewart ) This new is further reinforced by the fact that the 
gieatest piogiess }et to be made m cancer control lies in the ci cation of a 
gieatei numbet of these specialists and m the lealization that the undei taking 
of such training cannot be entrusted to men whose intei est in cancer is onh 
incidental Thete is little incentive for the long training which is neoessnrx 
in the diffident disciplines of cancel work, and for this i eason the numbei of 
men who are actuallx trained lags fai behind the i equipments foi these men 
in the future The fellowships which wcie founded at the Memonal Hospital 
of New York In the Roekcfcllei Foundation in I92G set a good example, and 
since 1937 the National Cancel Institute has dexoted a great deal of attention 
to the selection and appointment of trainees m pathologx and radio! lici ap\ ns 
well as in surgerx of cancer The National Cancer Institute Act, to which 
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ninety four of the ninety si\ members of the Unitid States Senate attached 
their names, recognized cancer as a medico soeio economic health problom 
(Spencer) The National Cancer Institute has become one of the outstanding 
centers of laboratory research in cancer, and through its Tumor Clinic in the 
United States Marine Hospital of Baltimore, has made its own attempt toward 
clinical research In addition the National Cancer Institute has distributed 
in recognized tumor climes throughout the United States a total of 8 grams of 
radium which is held m loan for the treatment of cancer 

RESULTS 

In order to permit a better appraisal of the lesults reported in medical 
literature, and through this to improve the character of these reports, it is 
important that the medical profession become acquainted with the frequent 
\iolations and errors of statistical rules in these reports (Cramer) "Papers 
which purport to decide the relative efficacy of different therapeutic procedures 
in the cancer field on the basis of statistics are often open to suspicion, especially 
when they deal with small numbers of patients, when the differences m reported 
cure rates are small, when there is reason to question the correctness of patho 
logic evaluation of material, and when the individual who reports the series is 
from the very nature of his professional accomplishment, not beyond the 
suspicion of bias (Stewart ) 

It is a fairly common practice to report the results of surgical treatment 
without mentioning the proportion of patients who were operated upon in 
relation to the number who were seen Obviously, the percentage of oper 
ability is an important factor in evaluating the final results In evaluating 
operative mortality, the percentage of operability must also be taken into 
account, for obviously the surgeon who undertakes the treatment of poor risk 
patients may have a greater operative mortality with perhaps a greater cur 
ability The same is true in reporting radiotherapeutic results For instance, 
the number of patients rejected for treatment of carcinoma of the cervix 
should be included so that the selection may be appraised It must also be 
taken into consideration that certain outstanding clinics, because of their very 
nature, receive a highly selective and consequently favorable group of patients 

It has become standard practice in cancer centers to report five year re 
suits Admittedly, certain tumors such as carcinoma of the breast may recur 
after that period of years, but the five year results in most forms of cancer 
closely proximate the permanent results obtained Cases reported as followed 
trom six mouths to ten years, for example cannot be given serious considera 
tion for obviously many of the more recent cases may have recurred by the 
time the paper was published A new technique of treatment, surgical or 
radiotherapeutic, may warrant an early description not necessarily based on 
results In this case it would be preferable to eliminate statistics entirely 
in order to emphasize the aim of the publication 

Another significant issue in the reporting of therapeutic results is the 
number of patients who are lost to follow up or who have died of mtercurrent 
disease before the five year term period The Subcommittee on Radiotherapy 
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of Cancer of the League of Nations established the practice of including all 
these cases and considered them therapentic failures The lesultmg figures 
cere unquestionably smaller than the actual results, but the procedure stim- 
ulated a greater effort m follow-up and eliminated unfair practices In the 
United States such rules have seldom been followed, instead the patients lost 
to view or those dead of intercurrent disease befoie five years are usually 
considered an “mdeteimmate group’ and are discounted m the final evalu- 
ation of percentage of results This practice has been exaggeiated to the 
point v.here some authors have included as many as 30 per cent of the total 
number of patients treated in this “indeterminate group” (Stewart) If an 
“indeterminate group” is eliminated it should never lepiesent moie than 10 
per cent of the total number of treated eases Obviously the lesults based 
on clinical diagnosis without benefit of biopsy cannot be consideied foi pur- 
poses of comparison 

RESEARCH 


The i. or); of an institution devoted to the tieatment of cancel cannot be 
dnoiced fiom cancel lesearch By cancer leseaieh is understood not onh 
laboratory espeiimentation, but the clinical studv of the disease, the constant 
improvement of the methods of treatment and the statistical research v Inch 
this mav rniplv It is even desnable that laboratory leseaieh be earned out 
in therapeutic centers where the laboiatoiy wotker may become an me of the 
more immediate issues and of the relative importance of his w oik 

The fetates of New York Massachusetts, Connecticut Michigan andotheis 
have profited by the establishment of a dnision of cancer contiol usually 
under the Depaitment of Public Health Such divisions mav undeitake veiv 
profitable statistical reseaich m respect to incidence, the actual need of facil- 
ities coordination of woik ill different institutions estimation of progress, and 
diffusion of information 

A rcoi ganization of the American Cancer Societv has lesulted m a wider 
distribution and a gieatcr nurnbei of giants for clinical and laboratoiv re- 
srnrch in cancer 
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CANCER RESEARCH 

By Michael B Shimkin, M D 

National Cancer Institute, National Institute of Health 
Lnited States Public Health Service 

Experiences of eveij phjsieian testify to the inadequacy of 0111 theiapv 
of neoplastic diseases It is true that the early and full application of the 
existent methods of diagnosis and treatment can double the piesent rate of 
cures, but this Mould still leave a tragic lesidual m the death toll of ovei 
170,000 pci yeai The conquest of malignant diseases auaits a gieater under- 
standing of the neoplastic pioeess v, hich can lead to more adequate means of 
pievention and tieatment This knowledge must be denied from the appli- 
cation of the experimental method to the problem 

Cancer reseaich had its beginning approximately fifty years ago Moie 
has been contributed to the knon ledge of neoplastic diseases in this bnef span 
than m all the preceding centuries, although the developments are not uel] 
recognized because feu of them have leached the stage of clinical application 
The final solution of the problem will probably come slowly through the grad- 
ual accumulation and integration of facts denied bj the coopeiatne efforts 
of many 1111 estigatois Eien the possible brilliant discovery of a single in- 
vestigatoi mil depend upon the sound foundation of pienouslv established 
hut less dramatic findings 

Public and professional mteiest in the cancer problem has gamed steadv 
momentum dunng the past thirtv yeais The efforts of the Amenean Societv 
foi the Contiol of Cancer, suppoited bv piofessiona) groups and public-spirited 
laimen have made available ev ei-mci easing funds Research work in univer- 
sities, hospitals, and other institutions has been assisted by several private 
foundations, of which the International Cancer Research Foundation, the 
Finnev -How ell Research Foundation the Anna Fuller Fund, and the lane 
Coffin Childs Memorial Fund aie devoted entirely to cancer research The 
passage of the National Cancel Institute Act in 1937 mobilized Federal sup 
port of cancel research At piesent approximately one million dollars per 
ve.u aie available for cancer icseareli in this countrv This support is sent- 
teied Enough thirty or moie sepaiate institutions throughout the United 
States Of prmiarv importance as separate institutes have been the National 
Cancer Institute, Bethcsda, Mai viand, the Memorial Hospital for the Treatment 
of Cancel and Allied Diseases, New Yoik, New York, the Roscoe B Taekson 
Memoml Labornton Bar Ilaibor Maine, and the Barnard Free Skin and 
Cancer Hospital St Louis, Missoun Among the universities, Harvard Yale, 
Columbia, Cornell, Wisconsin, and Minnesota have been leaders m developing 
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hyperplastic m nature, are so often coi related with the later development of 
frankly malignant neoplasia that they can be designated as precancerous 
It w as noted that the organization of neoplastic cells often resembles the ap- 
pearance of embryonal tissues, and implications of causal relationship Mere 
naturally drawn 

Johannes Muller, Leydig, Virchow, Cohnheim, and Kibbeit were among 
the many illustrious students of the nineteenth century who laid the essential 
morphologic foundation of our present knowledge of neoplastic diseases 
Their labois led to the desenption and classification of many of the tumors, to 
the differential diagnosis of neoplastic and other diseases, based on the pro- 
cedure of biopsy , and to the description of the course, the evolutionary stages, 
and the culmination of the neoplastic pioccsses So exhaustive v r ere the ob- 
serv ations that f ew new or fundamental additions have been made to the gross 
and microscopic studies of morphology of neoplastic diseases since their time 
The limiting faetoi was the pow er of the microscope However, another great 
penod of moipliology is now being enteied, with the application of the elec- 
tion micioscope 

Piogiess m science depends, to a great extent, upon the compilation of 
data denied fiom obsen ations of the effects of lanous conti ollable and le- 
piodueible environments upon a relatively stable material In the biologic 
sciences, this matenal is often some animal m which the condition to be 
studied can be reproduced Experimental work on neoplastic diseases could 
not be undertaken on a significant scale, therefore, until matenal became 
available upon which 1111 estigations could be earned out In 1889 Ilanau suc- 
cessfully tiansplanted a carcinoma from lat to rat, and a few years latei 
Moiau perfoimed a similar experiment with mice It w'as not until 1903, how- 
ciei, when Jensen’s woik became widely known, that the tine value of their 
contnbutions w r as realized A faioiable expel imental matenal had been 
found, and cancel leseaicli began in earnest 

The eaily mi estigatois ivoiking with neoplasms arising m animals, for the 
most pait, the mouse, had to establish that the ongmal and the transplanted 
tumois were neoplastic in nature This fact was not pioved without numerous 
and some appaiently w'ell-founded objections from critics Demonstrations 
of the development of metastases, recunent giowth, and infiltration and the 
caieful histologic obseiv ations by Boirel in France, Michaelis and Apolant in 
Geimanj, and the w T orkers of the Iinpenal Cancer Research Fund in England 
left no doubt that these tumois vveie closely similar to malignant new giowths 
in man The validitv of using tumois in animals m cancel lesearch is now 
almost universally taken foi gianted This does not imply that the processes 
involved m the genesis of such tumors aie identical, and indeed it is most 
dangerous to extrapolate not onlj from one species to anothei but even from 
one tj pc of neoplastic reaction to other tumors 

Among the manv contributions made to cancer research, the work of 
lbout ten investigators and then collaborators has been particulailj outstand- 
ing Some of these studies have extended for over twenty jears, and manj of 
the workers arc still alive and still engaged in active experimentation This 
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fact points out the relatively recent nature of the work and the long periods 
of effort and support needed for this kind of mv estigation 

The following scientists have been singled out not only because of the 
importance of their original work, but also because their discoveries have 
opened fruitful fields for further experimentation Rous, in 1911, elucidated 
the transmission of the filterable chicken sarcoma that now bears his name 
thus discovering the first unquestionable virus induced neoplasm This line of 
investigation was extended to the mammal by Shope’s discovery of the papil 
loma virus in the rabbit Yamagiwa and Ichikawa, m 1918, first produced 
tumors m animals bj long continued applications of tar, a simple method of 
inducing cancer in the laboratory animal, which facilitated intensive investi 
gation of factors involved in the process In the search for the active mgredi 
ent in tar, E L Kennawa} and his associates in London discovered, in 1930 
the first of a large series of isolated or synthetic chemical compounds, mostly 
polj cyclic hydrocarbons, that art highlj carcinogenic C C Little, as carl} 
as 1909, foresaw the need of homozygous animals for the analysis of genetic 
factors involved m carcinogenesis, and his efforts and those of other gcneti 
cists have made available inbred strains of mice and other animals Little and 
his co workers at Bar Harbor, Maine, in 1933, established the presence of the 
extrachromosomal factor m the genesis of mammary tumors m mice, which led 
to the discovery of the milk factor by Bittner Leo Loeb and his students 
were among the earliest workers on the transplantation of tumors and the m 
fluence of genetic and hormonal factors in the genesis of cancer, m 1919 the} 
first established the role of ovarian hormones in the genesis of mammarv 
tumors in mice Lacassagnc, m 1932, extended the w ork to isolated estrogenic 
chemicals and initiated a decade of productive investigations on this subject 
Otto Warburg in his classic studies on the respirator} metabolism of cancer 
tissue was among the first to enlist the services of biochcmistr} m cancer 
research, a subject that Ins led to important observations on various cnzjmes 
and other biochemical processes and constituents of normal and neoplastic 
tissues 

SPONTANEOUS TUMORS IN ANIMALS 

Neoplasms of man} different sites and tissues occur in all species of am 
mnls that have been studied in sufficient!} large numbers for n sufficient!} long 
period The} arc found in lower forms such as amphibia and fish, and man} 
plants develop a cellular reaction that is analogous to cancer This wido 
occurrence of neoplasms in nature excludes the specific constituents of diets 
and other environmental exposures which man Ins developed m the process 
Known as civilization from general implication as the factor responsible for 
cancer The appearance of frank neoplasms m animals as in man is a rela 
tivel} infrequent event m unselected populations Tor practical hborator} 
purposes animals that arc desirable for stud} should develop neoplasms in a 
fnirlv high incidence ami should be small ami castlv maintained The mouse 
particnlarh meets these requirements, and conscqucnth most of the expon 
mental cancer work has been earned out on this species Investigations have 
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been earned out on xats, rabbits and guinea pigs, and on foul and other Duels, 
but on other animals the v ork has been rnoie restricted and is often limited 
to deseriptions of tumors that aie incidentally encountered Hie recent use 
of dogs in cancer reseaich is important because so much of the work has been 
confined to rodents 

Piarticalh cicii t\pc o 1 neoplasm seen m man lias been encountered also in 
the mouse By far the most common tumors in un selected mouse populations 
aie the adenocarcinoma of the breast and the adenomatous pulmonai' tumoi 
In selected groups or strains of mice, hepatomas, lymphatic leucernias, and 
bone tumors deielop in a considerable propoition of the animals In rats the 
most common neoplastic diseases are fibroadenoma of the breast and Jeuecmia 
Selected groups of rabbits baee been obsci'cd to de'clop mammary carcinoma 
In dogs mammary, testicular and adrenocortical tumoi s aie probabh the 
most ficquent types of neoplasia Leuremia in fouls adenocarcinoma of the 
kidnee in frogs and a melanotic tumor m fish aie among the so-called spon- 
taneous tumois that ha\e been studied m Ion er loims of animals “Spon- 
taneous tumor’’ is a misnomer since all that is implied is that such neoplasms 
appear without the* intentional application of a stimulus oi agent to the ani- 
mal mother words the' are tumors of unknown ctiologi 

Bole of Heredity 

One of the first obsci cations made on neoplasms in animals (and lor the 
most part these neie the mammal' tumois of mice; "as that the' occurred 
inoic frequently in eeitam cages or groups of animals I he immediate le 
sponge to these* obsei'ations was the suggestion that lamn '.as infectious m 
nature I urthei study showed that the neoplasias "ere not contagious m the 
ordinary sense* of the turn and that the distribution "as determined primarily 
according to family iclationships Attention "as then directed toward the 
hucditai' or genetic aspects 

.Slyc s publications (1914-1937 ) particular!' stressed the recessncncss of 
tumor inheritance and e'en proposed a single-ieeessne* factor interpretation 
Later, the "oik of Little, Lynch and otheis suggested dominant inheritance 
of mammal y and other tumois in mice AVith moie experience in compVx 
ehaiactcis such as tumois it became e'ldcnt that no simple interpretation ' as 
possible and that susceptibility to tumois is not a charaeter "itb nltcrnati.e* 

( ill oi none i expression but is cxpiesscd in elcgrcc Morro'rr the ekita indi- 
cated tli it ill tumois could not In* giouped as a single eliaiaeter Lathrop and 
Loeb ns eaih as 1913 "e*ie able to sho'. that different mouse families had 
< haiacterisiic t'pes of tumors and "itli highly mbred strains Little com me 
nigh demonsti ateel that different t'pes of tumors are inhenteej as separate 
characters 

A mnioi obstaelc in the* early work on tumor inherit nice ' as that of 
heterogeneous stocks The de' elopmcnt of homozygous animals In 1' enty or 
more generations of careful brother-to-sisfer mating ' In Little Bagg “strong 
and other pcnctieists marks one eif the gieat eoiitiilmtions that hare been 
made tov ird the ->,p ineement cif experimental earner n*' ueh Inbred mice 
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-ire now considered as necessary to biologic work is are pure chemicals roi 
chemical im estigations The rise of inbred mite Ins pei nutted the obsen ation 
of laigc numbers of gcncticalh identical animals which develop almost even 
type of neoplasm that is encountered m m m Inbreeding does not influence 
the development of neoplasms other than in concentrating a particular type 
of tumor within the strain by segregation Homozygous rats and guinea pigs 
also have been developed, but, m comparison with nuce, rehtncl} little woik 
m cancer has been pursued on these species 

At present there are moic th m seventy strains of homozygous mice avail 
able hi various laboratories m the United States The most commonly used 
strains include strain A, with a high percentage of pulmonaij adenomatous 
tumois, and, m breeding females, mammary tumors, strain C3H that develops 
a high incidence of mammary tumors and hepatomas, strain dba, a high 
mammary tumor strain, and strain C57 black, a tumor lesistant strain in which 
mammary tumors develop m less than 1 per cent of the breeding females 
Among additional interesting strains may be mentioned the strain recently 
developed by Strong, which has a high incidence of gastric carcinoma, Pybus 
and Miller's strain, which shows i high incidence of bone tumors, the I strain, 
with an adenomatous hvpcrplastw lesion of the storm eh , and the high leuoemia 
C58 and Ak strains of MacDowcll and of Turth 

Analysis of the genetic factors involved m the susccptibiiitv to these 
tumors, by means ot hybridization experiments with homozygous mice, has 
been made to an appreciable extent only for mammary tumors pulmouaiy 
tumors, and leueemia The most significant results were obtained m crperi 
ments on mammary tumors It was shown m investigations conducted by the 
Jackson Memorial group and independently bv Kortcneg that hybrid females 
resulting from the matings, of high tumor strain females to low tumor strain 
males developed mammary tumors m approximately the same incidence as that 
of the high tumor strain, but when the reciprocal cross was made, that is 
when low tumor strain females v ere mated with high tumoi strain males, the 
tumor incidence in the hybrid offspring was but little greater than that of the 
low tumor strain It was obvious that an extrachromosomal factor which the 
female was capable of transmitting to her offspring was involved This trans- 
mission was possible through the cytoplasm of the egg, through the placenta, 
or through the milk Bittner undertook the investigation of the third possi 
bihty and by a remarkably simple procedure opened a new chapter on the 
problem ot mammary tumors in mice Alice of high mammary tumor strains 
were removed from their mothers shortli after birth and were foster nursed 
by low tumor strain mice The foster nursed females developed pnctically no 
tumors and their subsequent offspring to as many as tv enty tested gener i 
tions remained practically free of mammary tumors The reverse effect was 
noted when mice of low mammary tumor strains were foster nursed by high 
tumor strain females, the incidence of mammary tumors was strikingly m 
creased However, the incidence of tumors in later generations depends upon 
the genetic susceptibility of thr animals In some strains, the high mammary 
tumor incidence persists for many generations, m genetically resistant strains, 
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the incidence drops m subsequent generations These obsei rations have been 
repeated, extended, and confiimed m all details in at least six independent 
laboratones throughout the world 

Studies on the extrachroniosomal factoi in the genesis of mammary tnmois 
m mice thus incriminated an agent oi agents tiansmitted thiough the milk 
Studies by Bittner and Ins associates and Andervont and the woikeis of the 
National Cancer Institute have added eonsideiable information concerning the 
nature of this agent Oral, subcutaneous, 01 mtiapentoneal injection of 0 I 
c c 01 less of nnlk fiom high-mammai y-tumor strains to voting animals with- 
out the milk factor leads to the development of mammary tnmois some eight 
to twelve months later The agent is distubuted widely in the bodv, having 
been detected m the spleen, thymus, mammaij tissue, mammaiv tumois, and 
the cellulai elements of the blood, it appaiently does not penetiate the pla- 
centa It withstands lefugeiation, desiccation, and glyceiination to a limited 
extent and is destiojed at 60° C foi tluity minutes It is active at a pH of 
5 5 to 10 2 but is inactive at pll 4 5 and is not destioyed bv acetone oi petroleum 
etliei The agent can be exti acted fiom milk and othei tissues bv fi actional 
ultiacentufugation, passes thiough Beikefeld filteis but not through collodion 
membianes, and by chemical tests and ultraviolet specti ogiaphj appeals to be 
oi to be associated with a nueleopiotem complex The piopeities of the agent 
and its obvious self-iepioducibilitj m susceptible mice aie compatible with the 
view that it is related to the gioup of disease-causing agents known as vnuses 
The mammaiv tissue lequnes development bv hoimones befoic the neoplastic 
icaction matenalizes , and, undei usual conditions, the tumoi is limited to 
females 

The impoitant lole of the milk factoi in the genesis of mammaiv tumors 
in mice is appaientlv limited to mammaiv tumois The milk factoi is not 
involved in the genesis of pulnionaiv tumois hepatomas, oi nonepithelial 
tumois There is no positive infoimatioii that a milk agent oi anothei tvpe 
of extiachiomosomal influence is opeiative m mammaiv caicinogenesis of 
othei species Becipiocal hjbndization expenments are in piogress m ints, 
and Gicene states that in rabbits these factors aie not evident Intel esting 
and impoitant as the woik may be, it is clcai that extrapolation to man at this 
time and the obvious recommendation of complete intei mption of breast feed- 
ing as a pi ophv lactic measuie against mammaiv cancel in man aie at least 
pi emature 

Pulmonaiy tumois m mice aie especially under the contiol of genetic 
factois These neoplasms anse multicenti ically from the lining of the alveoli, 
arc adenomatous in appearance, glow slowly, and rarelv metastasize Thev 
can be transplanted into other mice of the same genetic constitution and upon 
serial transplantation lather fiequently alter in moiphologv and become sar 
comatous Diffeicnt strains of mice show extreme differences in the incidence 
of these tumors, piacticallv all strain A mice develop them bv the time the 
animals are about IS months of age, whereas C57 black mice iarelv have these 
tumors The incidence and the number of tumors in the lungs can be increased 
bv numerous agents, particular!} those of the carcinogenic hvdrocai bon tvpe 
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but including o ammoazotolucne and ethyl carbamate (urethane) The influ 
ence of the genetic factois is evident in that such procedures increase and ac 
celerate the neoplastic reaction in the degree of susceptibility possessed by the 
animals, the number of tumors, the incidence, and the time of appearance m 
different strains are in the same order that they are when these strains de\elop 
such tumors spontaneously The extrinsic agents, therefore, merely accelerate 
a reaction whose essential factors are already inherent m the animal The 
factors m<iy be transmitted by means other than genetic, but the occurrence of 
pulmonary tumors is not influenced by reciprocal crosses, thus an extra 
chromosomal factor is ruled out Sex and the administration of hormones 
ha\ e no influence on the genesis of the tumors The genetic factors influencing 
susceptibility are multiple and are associated with at least four known genes, 
flexed tail, lethal y ellow , and the linked genes, shaker 2 and waved 2 

Some influence which is extrachromosomal in nature is operative m the 
transmission of leucemia m mice Reciprocal crosses betw een high leucemia 
strains C58 or Ak and low leucemia strains show ed a higher incidence of the 
disease among the young derived from crosses m which the maternal parent 
was of the high leucemia strain Toster nursing of Ak mice by low leucemia 
females also significantly lowered the incidence of leucemia, but this lowered 
incidence was not maintained in subsequent generations, and reciprocal foster 
nursing of low leucemia strains by high leucemia females did not increase the 
incidence of the disease Additional studies indicate that this extraehromo 
somal factor is not the same as the milk factor involved in the genesis of mam 
mury tumors m mice 


CARCINOGENIC AGENTS 

Experimentally induced neoplasms are tumors that can be evoked at will 
in animals exposed to certain chemical and physical substances The agents 
that are capable of eliciting a neoplasm are usually designated as carcinogenic 
By usage the term is not restricted to the induction of carcinoma but includes 
all neoplasms, although when only benign growths are produced, tumorigemc 
is preferred Direct causative relation between the agent employed and the 
neoplasm produced is not implied All that can be said is that following the 
injection or exposure to a certain procedure, certain tumors arise in signifi 
c mtly higher incidence than in untreated animals 

Several carcinogenic agents were known from clinical experience long be 
fore the extension of the investigations to the laboratory Perhaps the fiTSt 
was the description by Percival Pott in 1775, of scrotal carcinoma m men 
exposed to constant contact with soot In 1918, Yamagiwa and Ichikawa 
reported that continuous painting of rabbits’ ears with tar led to the appear 
ance of carcinoma The observation was rapidly extended to the rat and 
mouse and the simplicity of the method led to its extensive use in cancer 
research The histologic and gross changes following cutaneous application, 
subcutaneous injection and introduction into other sites were meticulously 
described The influence of dosage, length of exposure various variants in 
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the tai, and the condition of the animals and then em n oilmen t weie care- 
fully studied It was established that not all tais weie equally efncacious m 
eliciting neoplasms and that some wcic entnely de\oid of actnity 

Carcinogenic Hydrocarbons 

The successful seaich foi the specific constituent actne m tai was the 
achievement of the London gioup undei the leadeislup of Kennaway and 
Cook The active ingredient was found to be 3, 4-benzpy i ene (Pig 3) As a 
matter of fact, the first caiemogenic polycyclic hydiocaibon compound to be 
desenbed was l,2,5,G-dibenzanthiaeene m 1930 Puithei modifications of the 
benzanthiaeene nucleus led to the synthesis and biologic testing of numeious 
i elated compounds by the London gioup, by Fiesei and Slieai m this countiy, 
and by others Paiticulai mteicst was amused w hen one of the most actne 
of the caiemogenic hydiocaibons, 20-methyleholanthiene, was piepaicd fiom 
bile acids The stiuctuial lesemhlance among the caiemogenic hydiocaibons, 
cholesteiol, bile acids, and the steioid hoi monos that weie also being isolated 
and synthesized duung this penod de\ eloped high hopes that a common niolee- 
ulai stiuctuio and the physiologic eiaboiation by the body of compounds 
similai to the hydiocaibons could elauly the cancel pioblem 

The caiemogenic hydiocaibons can well be teimcd “almost univeisal cai- 
cinogens,” at least as fai as the mouse and lat aic concerned Biologic testing 
is usually icstiicted to skin painting, which evolves cutaneous caicmomas, oi 
to subcutaneous injection, which induces sai comas at the site of injection 
The picpondeiance of sai comas following injection into otliei sites, howcvei, 
is piobably due to the highly leactne connects e tissue of mice and lats and 
to the destiuctne action of the caiemogeti on the moie complex, tissues at the 
dose and in the foim in which it is usually admmisteicd Nevei thelcss, cai- 
emoma of the kidney and the stomach, hi am tumois, and lhabdomyosai comas 
weie elicited upon injection into appiopnate tissues The feeding of cai- 
cmogenic In diocai lions evoked intestinal adenocaicmomas ill mice, and m- 
tiaienous injection incieased the nuinbci of pulmonaiy tumois The action 
was not limited to the site of application Pulmonaiy tumois appealed fol- 
lowing subcutaneous injection, and mnmmaij tumois and leucenua weie e\oked 
in ceitain stiains of mice The appeaiancc of niammaiy tumois was paiticu- 
laih intei estmg since the lesults were obtained in mice appal ently lacking 
the milk lnfiuence 

Subcutaneous, cutaneous and biam tumois weie also pioduced in the lat, 
and with somewhat laigei doses, fibiosai comas and liposai comas appealed 
in guinea pigs at the site of injection Painting of labbits with caiemogenic 
In diocai lions was not so efficacious in pioducmg cancel ns was tai, a fact 
which suggested the piesence of othei actne oi additnc substances in tai 
Otliei species that hn\e been tested, not so exliaustnch ns the laboiatoiy 
indents, ha\e been much more iesistant to cai cinogenesis Melanomas and 
otliei skin tumors appealed in dogs following sc\cn \eais of continual appli 
cation of tai At Yale, monkeys base not yet dexeloped tumois aftet ic 
pcated ti e. it me lit within go doses of cat cmogenic In di ocai lions 
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It vras soon found that even m mice the carcinogenic reaction was infln 
enced by so many factors that only a relative definition was feasible of the 
property of carcinogenesis of any chemical, since it w as modified by the strain 
of animal, its age and condition, the site, method, and dose of injection, and 
the physical state of the preparation In a homogeneous group of susceptible 
animals the response was correlated with the logarithm of the dose, 0 004 mg 
of two active hydrocarbons being sufficient to produce sarcomas at the site of 
injection 



p DIMETHYL AMI NO AZOBENZENE O AMINOAZOTOLUENE 
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Fig 3 — Some carcinogenic compounds 

Appeal ance of subcutaneous or cutaneous tumors in mice or rats followed 
the application of manv other chemicals that could not be 1 elated to the poly 
cyclic hydrocarbons in molecular structure The list includes such compounds 
as potassium hydrochloride, hydrochloric acid and concentrated solutions of 
sugar It is true that whereas with the hydrocarbons one injection suffices, 
these agents hav e to be given repeatedly o\ er long periods ^Moreov er, tumors 
are not produced so often and with equal dispatch as are those obtained with 
a single injection of the highly active carcinogenic hydrocarbons These dif 
ferenees may be attributable to the relativelj easv destruction and elimination 
of some of these substances whereas the lndrocarbons for the most part are 
relatively insoluble and are retained at the site of injection for long periods 
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That the human body contains caioinogenic chemicals was found by 
Sliabad, who elicited some sarcomas and an mciease in the number of other 
tumors m mice injected with e\tiacts of liver fiom patients with cancel This 
work has now been confirmed by at least fom mvestigatois, although actn e 
extracts weie obtained fiom othei tissues as veil as fiom In er and from 
organs of noncancel ous individuals Activity is found in the lionsaponifiable 
fat fractions Identification of the aetne chemicals has not been achieved as 
vet and is awaited v it h gieat lnteiest 

Estrogens and Other Hormones 

Among the chemical compounds v hose caicinogenic action is limited to 
ceitain specific tissues aie the estiogens, a gencnc term that includes synthetic 
chemicals, such as diethvlstilbestrol and tiiphemletliylene (Fig 3 ), as veil as 
phv siologicallj pioduced chemicals with estiogeme actmty These compounds 
mav be charactenzed as giovtli stimulants of genital and accessoty tissues, 
and under lioimal conditions the phenomenon is cyclic 01 lliythmic in natme 

The association of estiogens v ith cancel v as fust ascei tamed fiom expen- 
ments on mice Mammal v cancel in mice is se\-lnmted to females Oophoiec- 
tomv at eaily ages deci eases and lepioductive activity increases the incidence 
of mammary tutnois, and subcutaneous giaftmg of the ovaiv into castiated 
males lesults in the appeaiance of mannnaiy tnniois With the isolation and svn- 
tliesis of female sex hoimones, Lacassagne was able to induce maniman tumois 
In injecting the chemicals into male mice Tlie expeiiment might be mtei- 
pieted as indicating that estiogens dncctly elicit abnoimal 01 malignant growth 
01 that thcv meieh induced mammal j prolif elation so that it allows the exlc- 
nonzation of the neoplastic icaction pioduced bj othei factois mhcient m the 
animal Extension of the studies by Lacassagne and otlicis shoved that male 
mice fiom stiains in which the females develop mammal v cancel acquiic such 
tumois aftci the injection of estiogens but that males belonging to stiains m 
which such tumois aic not obsci \ ed among the females do not Numcious in- 
vestigations vcie pcifoimed to deteimme the natme of tins susceptibilitj and 
lcsistancc of difteient strains, but diffcienccs m the cstius cjelc, the amount 
of estiogen needed foi the vaginal icsponse, the quantitj of hoi mono excietcd 
in the mine and the moipliology of vauous endocrine organs could not be 
coi related with susceptibilitv to mammary carcinogenesis The susceptible 
mice did not hare consistent abnoi malitics of the lntiinsic hoimonal ennron- 
ment but did show localized aicas of hvpeiplastic epithelial tissue in the In cast, 
which aic imeh found in the lov-tumoi stiains Much of the clai ification of 
the problem lesulted fiom the discoveiv of the milk factoi in mice It was 
shown that the induction of mammaii tumors in male mice depended upon 
whether such mice had the milk agent Thus estrogens cause the extenon- 
zatiou of the action of the milk agent on the mammal v tissues In bringing it 
to the piopcr functional and anatomic level of development On the other 
hand the milk agent is inefTcctne in producing mamrann tumors without 
the creation of a suitable substrate In the estrogenic and other hormones 
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The amounts of estrogenic hormones necessary for mamma*} carcinogenic 
action depend upon the physiologic potcncj of the compounds Within limits, 
the larger the amount of estrogen administered, the earlier mammar} tumors 
appear, and in higher incidence Treatment must be prolonged for at least 
eight to twelve weeks if preparations of relative!} short duration such as oil} 
or aqueous solutions are employed A single subcutaneous implantation of 
crystals or pellets producing constant, prolonged absorption of the chemicals 
is sufficient to elicit mammary tumors at doses calculated to be not above those 
phj siologicallj produced by mice 

Mammar} cancer has been induced in a high proportion of male and female 
rats of some colonies treated with large doses of estrogen Mammar} cancer 
is relatnel} rare m female rats under noimal conditions Morphological)} 
benign fibroadenomas of the bicast occur more frequent]}, particular!} m the 
Albany strain oi rats, which show a high incidence of sterilit}, irregulant} 
of cstrus C}eles, and h>poph}seal adenomas Mammar} cancer m the rabbits 
studied b> Greene was associated with pre existent inflammatory c}stic disease 
of the breast, and the animals exhibited manifestations of hypcrcstrimsm The 
induction of mammar} cancer in rabbits treated with large doses of estrogen 
has been reported bv one investigator Prolonged periods of treatment of 
monkevs with large doses of estrogen have not led to the appearance of mam 
mar} cancer 

The injection of estrogens into experimental animals for prolonged periods 
lias led to the appearance of several other t}pcs of tumors Tibronijornatous 
o\ ci growths arc produced in the subscrosa or mvomctrium of guinea pigs 
These gro\ ths appear throughout the abdominal cant}, and, although the} 
iinndc contiguous organs, the tumors regress when estrogenic treatment is 
discontinued In mice, malignant epithelial growths of the uterine cervix 
were elicited in over 50 per tent of the animals that received 1C b of estradiol 
benzoate weekly for one >ear or more In strains A, C and JK, prolonged 
Ucatmcnt of males leads to the appearance of tumors of the interstitial cells 
of the testis 

Prolonged treatment with large doses of estrogens leads to hjpcrtrophv 
of the prostatic gland in dogs The pituitarv of tats and of certain strains of 
mice also h> per trophies The pituitarv tumors in mice and rats arc chromo 
phobic adenomas, and the 1 irger tumors in mice can be t ran splan table into other 
mice of the same strain 

The incidence of hmphatic lcuctmia and of estrogenic tumors is increased 
among mice of some strains subjected to estrogenic treatment 

I strogemc compounds, therefore, initiate in some unknov n was n number 
of neoplastic processes usualh of tissues that are normal!} under the influence 
of sex hormones As Gardner states there is evidence that estrogens mcrclv 
facilitate the materialization of certain potentialities which arc transmitted to 
the organism Other steroid hormones do not possess the propertv of directl} 
or mdircclls leading to the development of neoplasia Progesterone and testos 
krone inhibit the carcinogenic potenev of the estrogens, prolonged treatment 
with these compounds reduces the incidence of mammar} tumors in mice and 
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the fibromuscular reaction to estiogens in guinea pigs Desoxj coiticosterone 
does not influence the dexelopment of mammaiy tumois Grafts of the pitm- 
taiy gland stimulate the appeal ance of mammaii tumois, but only in the pres- 
ence of the ox ai y An intei estmg exception may he the lioi moncs of the supia- 
lenal coitex Castiation of mice of ccitam stiains leads to the appeal anee of 
hypeiplastic nodules in the supiaienal coitex which in stiain ee culminate in 
fiank coitical eaicinomas The supiaienal glands compensate foi the lemoxed 
gonads, since the ongmal castiate state is oieicome and mammaiy tumois 
appeal 

Azo Dyes and Other Compounds 

The fiecpient oecunence of cancel of the bladdei in noikeis in the aniline 
dye industiy led to the study of \anous chemicals in this gioup Piolonged 
exposuie of labbits to the xapois of B-naplithylauune 01 the subcutaneous 
injection of the compound into dogs led to the appeal ance of papillomas and 
eaicinomas of the bladdei 

A sinnlai site specificity has been dctei mined foi a gioup of azo dyes 
A hen mcoipoiated into the diet and fed to rats, o-aminoazotoluene and 
p dimethilaminoazobenzeno (Fig 3) pioduee mill otic changes and excntuallj 
caicinoma of the livei The lattei compound is moie active loi the lat than the 
mouse, xxheieas o ammoazotoluenc is moie effectixe in the mouse than m the lat 
The specificity foi the li\ei is only lclatne, hoxxexei, since the incidence of 
pulmonaiy tumois is met eased, and hemangioendotheliomas in subcutaneous 
and ml lapei itoneal sites aie induced in some stiains of mice One imestigatoi 
has lepmted the appeaiance of saicoma at the site of subcutaneous injection 

A' oik xwth the a/o dyes lncnminated diets as an impoitaiit contiibutoij 
taetoi in the dciekjpment of tumois of the lnei In genet al, tumois appeal 
uuliei and in a highei incidence in animals on deficient diets, and 1 lie neo- 
plastic leaetion is delayed with diets containing high piotein and high vitamin 
15 complex lex els This effect may be attubutable to the detoxification and 
elimination of the a/o compounds as veil as to the dnect piotection of the 
lixei cells against caicinogenic action 

Hepatomas in mice can be induced also by pi oti acted feeding of caibon 
tctiachloiule oi chloiofoim and in lats, xwth diets containing selenium These 
chemicals fust elicit conspicuous cm hosts m the Iner, and the neoplasms anse 
subsequent to the cinhotic changes It has leccntly been found, by earning 
out the dose-i espouse euixes to the loxxei exti ernes, that cnihosis is not an 
essential piecuisoi to the neoplastic leaetion \o tumois ofhci than those of 
the lnei ha\c so fat been desciibed following ingestion of caibon tctinchloiidc 
oi chloiofoim An insecticide, 2-acetx 1-aminofiuorene (Fig 3), on the othei 
hand induces not onh hepatomas in lats, but also caicinoma of the bienst, 
sxx cat glands, and kidnex 

The mimbei of caicinogenic chemicals is appaiclitly limited only by the 
patience of chemists to synthesize oi to isolate them and In the patience of 
the biologists to lest them on a sufficient number of annuals of xenons species 
In xenons ionics of admmisf lafion In 1941 Haifu el! collected data on GOG 
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chemicals that had been tested, and of these 169 were repoited to be carcmo 
genic , since then, more than 100 other compounds ha\ e been added to the list 
The search for a correlation between molecular architecture and the property 
of carcinogenesis seems futile except within the narrow confines of definite 
chemical groups Nor does there seem to be anj common physiologic action 
that can be attributed to all the chemicals that are able to prov oke the neo 
plastic reaction Fnrtheimore three important classes of carcinogenic agents 
still remain to be mentioned physical agents, parasites and yiruses 

Roentgen Rays and Ultraviolet Radiation 
The fact that roentgen rajs and radium are carcinogenic was first shown 
bj the tragic development of skin caicmomas m phjsicnns and other workers 
within ten jears after the discovery of roentgen rajs Clunet reproduced the 
process m rats bj repeatedly exposing them to Toentgen rays This method 
of inducing cancer in experimental animals has not been widelj applied, al 
though neoplasms have been elicited in rats, rabbits, mice, and guinea pigs 
The most popular technique Ins been the introduction of radium needles or 
capsules or impregnated strings into various sites Osteogenic sarcomas fol 
lowed its insertion into rabbit femurs and carcinoma of the gall bladdei 
followed its introduction into that organ Thorotrast also has produced sar 
comas after its subcutaneous injection into rats and mice Total irradiation 
of the mouse with roentgen lajs leads to the development of gianulosa cell 
tumors of the ovarj and an increase or an earlier appearance of leucemia 
The induction of tumors following exposure to ultraviolet radiation was 
first recorded in the rat bj Tindlaj and similar exposuie of white rats to sun 
light also leads to the appearance of skin carcinomas The effective wa\e 
length was found to be below 3200 A The production of tumors depends upon 
the quantitj of radiant cnergj applied rather than upon its intensity and a 
quantitative relationship has been established between the dose of radiation 
and the neoplastic reaction In white mice a great number of sarcomas as 
well as carcinomas appear, probablj because the thin skin of the mouse allows 
increased penetration of the radiation 

The action of these two forms of energy in producing neoplasms is no 
more clearly understood than is the induction of tumors bj other agents 
Roentgen rajs are known to produce mutations in sex cells and it has been 
assumed that a similar change occurs in somatic cells It is difficult to under 
stand whj the latent period between exposure to roentgen ravs and the ap 
pearance of cancer is so prolonged if a direct mut int action is exerted on the 
cell It would be necessary to attribute to the carcinogenic hjdrocarbons and 
certain viruses even greater potenej to induce mutation, an entirelj unestab 
lisbed point, in order to support this as a common characteristic of carcino 
genic agents and processes That a different type of action may be involved 
in the induction of neoplasia by ultraviolet radiation and carcinogenic hjdro 
carbons is indicated bj showing that the action of these two agents is not 
additue 
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Parasites 

The increased incidence of cancer of the urinaiy bladder following infesta- 
tion with bilharzia and the conelation between the piesence of livei flukes and 
caicinoma of the liver were known from clinical expenenee by 1900 Fibigei ’s 
classic study on the 1 elation of gastue carcinoma in lats with infestation of a 
paiasitic worn, whose laival stage is m the eockioach, w r as piobably compli- 
cated by a concomitant dietaiy deficiency in v ltamm A Seveial othet paia- 
sitic infestations induce neoplasms, pel haps the most consistent one being the 
appearance of sarcomas of the lner in lats following ingestion of Taenia 
crassicollis, which m the lat enevsts itself m the lner 

The action of these laigei pniasites m pioducing neoplasia must be an m- 
dncct one The usual explanations ofteicd include most cancel theones thev 
may act as chronic irritants, pioduee 01 cause the production of caicmogemc 
chemicals, eairy a vnus, or initiate a somatic mutation 

The pioduction of neoplasia in animals by bactcna, yeasts, 01 fungi has 
been rather conclusnely dispioved In a vanety of plants, or ei growths of 
abnoimal cells which invade and destiov contiguous tissues and which dissemi- 
nate to othet poi lions of the oiganism and glow as metastases can be induced 
with Phytomonas tumcfacicn 9, a bacteinim first descubed by Eiwin F Smith 
Metastases may be fiee of the oiganism, and the tumois may be thus tians 
planted without fnithei mtei mediation of the bacteinim Whcthei ciown 
gall of plants is similar to cancel of animals is unknown, but this intei esting 
cellular leaction in plants has not atti acted the attention it deserves fiom 
scientists concerned with cellulai phvsiologv of neoplastic diseases 

Viruses 

The unsuccessful investigations that attempted to pio\e bactenal etiologv 
of cancel and the expeuments on tiansplantation of tumois which indicated 
that such tiansfci is eftected onb bv means of living cells led to eaily conclu- 
sions that cancel was not an infectious disease This penod coincides with 
some of the eailici woik that established subnnci oscopic entities, known as 
v 11 uses, as pathogenic agents 

Rous, w 01 king between 1910 and 1914 at the Rockefellei Institute on foitv 
spontaneous tumors of chickens, five of which wcie transplantable, showed 
that these tumois could be liansfeued bj cell-free filtrates One of these nco 
plasms was the souicc of the Rous saicoma At the same time, Fnjinami and 
Inamoto also icpoited a filteiablc mvxosaicoma in the fowl, and other investi- 
gators added seveial othei tv pcs of malignant connective tissue neoplasms 
Subsequent woik established bevoiid doubt that these weie neoplasms and that 
t lie piesence of living tissue cells in the filtrates could be excluded Passage 
tluough giaded fdtcis deteimined the sire of the paiticles with which aetivitv 
was associated at 100, and the activ ltv w ns dcsti ov ed not bj diving 01 glvceio- 
lation but bv heating for tlmtv minutes to G0° C , bv formaldcbvde, biebloride 
of mcrcurv, or by iodine 
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Injection of the active filtrites results m the appearance of sarcomas at 
the site of injection or at sites of injnrv, such as the needle tract or a distant 
area that is wounded The tumors appear much quicker than with any other 
carcinogenic agent, in a matter of days, whereas the most active carcinogenic 
hydrocarbons require about four weeks for the appearance of the first tumors 
The inciting agent is often recov erable from the tumors , and since its activity 
is not diluted out on serial passage, it must be self reproducing or must cause 
the production by the bodv of additional quantities of the agent Recent work 
by Claude and others, in \ hich highly purified fractions were obtained by 
ultracentrifugal separation, indicates that activity is associated with a com 
plex nucleoprotcm of v hich pictures can be obtained with the ultramicro 
scope "Whether these particles are the viruses or whether the active compo 
nent is merely associated with the particles is not established since similar 
bodies can be separated from normal cells 

The chicken produces antibodies to the Rous agent but neither active 
immunity nor passive immunity conferred by injection of immune serums from 
other species protects against the transplantation or growth of established 
sarcomas, presumably because the actn e agent is protected by its intracellular 
position The Rous agent, as are the tumors induced by it, is species specific 
under usual conditions Interesting experiments of Duran Beynals showed 
that it can be transmitted successfully to other birds, such as ducks, turkeys 
and guinea fowls, by intravenous injection into newly hatched animals The 
tumors that appear within a month after the introduction of the agent can be 
returned to the chicken, but in later tumors the agent subsequently maintains 
its developed adaptation for the duck Also, hemorrhagic lesions rather than 
tumors may appear and the tumors may localize m sites and tissues different 
from those in the chiel cn, such as in bones 

Among the virus induced tumors may be included an erythroblastic leu 
eemia of chickens but objections that such tumors are limited to birds are 
discounted by the extension of similar findings to the rabbit Shope, in 1933, 
discovered that a papilloma occurring in wild rabbits could be transferred by 
glvccrolated tissue or filtered tissue extract into domestic rabbits and that 
many of these lesions became frank carcinomas in the domestic rabbit, but its 
presence is signified by the appearance of antibodies in the blood as the tumor 
dev clops 

There is ev idence that the adenocarcinoma of the kidney in. frogs is asso 
ciatcd with a virushke agent It 1ms already been indicated that the milk 
agent necessary for the appearance of most of the mammary tumors in mice 
also fulfills the characteristics for being classified in the same category 

There is no question therefore, that at least three tvpes of neoplasms in 
mammals os well as m birds arc induced bv self perpetuating suhmicroscopie 
entities whose actnitv is associated with a nucleoprotcm complex On the 
other hand whether all neoplasms are due to viruses and whether the viruses 
arc not merelv initiators of the neoplastic reaction but are more mtimatelv 
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mvohed m the cancenzation piocess of the cell are lutei estmg speculations 
It is fortunate that the rapid strides being made m the studies of othei enus 
infections mil peimit expenmental appioaehes to this lntnguing pioblem 

PRECANCEROUS CHANGES 

Discoeeie of caiemogenic agents allowed sestematic investigations of 
moiphologic changes that oecui m tissues beteeeen the mtioduction of the 
agents and the appeaiance of neoplasia Careful micioseopie studies haie 
been made on pulmonale suhcutaneous, cutaneous and hepatic tumois in mice 
and on mammaie tumois in mice and iats and on e n us-induced tumors of 
chickens and lablnts Tumois induced with tais weie always associated with 
mflammatoi v changes due to the mam nntants m the mateiial With cnicino- 
genic he dioenibons the piesence of an mflammatoi i leaction is not an essen- 
tial piecuisoi of neoplasia 

Within two weeks following subcutaneous mieetion of caicinogenic In- 
flux ai hons into high-pulmonai v-tumoi stiains of mice theie is a diffuse cellu- 
lai mcieast lmohing the alveolai wall, with laige pale cells lesembling 
aheolai phagocetes paith pioiectmg into the lumen Focal accumulations 
ox these cells aie obseieed dunng the fouitli week and by the fifth week the 
pathologist lecognizes them as small tumois Ilistologie appeaiance of laigei 
t u in oi s is usualle that of an adenoma, but giaduallv the tumois imade and 
dtstun the contiguous tissue and aie tiansplantable and some metastasize to 
tin 1 1 cionnl h mph nodes 

Histologic and evtologie studies of piemahgnant changes m the sub- 
■ utaiuous tissue mound a carcinogenic hvdiocnrbon show the presence of 
at epical eonnectne tissue cells but con elation between the histologic chmac 
uristus oi the tissue and its transplantabihte is not ceitain It is suggested 
ihat indignant changes nine hate been induced befoic the lieeessan eiitcna 
lor the histologic leeognition of malignance became fnlle- established 

Mammaie tumois in mice and iats oiiginnte nnilticenfnealiv from t lie 
'(IK oi tlx mammaie epithelium Dunng the tinnsifion from the noimnl to 
the nioplastie tissue theie is no eeidenee of a sudden moiphologic altciation 
but an indication of a giadual change fiom the resting epithelium thiougli 
he pci plasm eeith ciadual appearance of alienations that turn impel ceptihle 
into liank carcinoma Inflnmmatoiy leaction is not a necessary concomitant 
in tlie pnxess In rabbits most mammary Illinois anse oil the basis of recur 
lent cestu mastitis but some of the tumois originate from , adenomatous 
nodules otetu ring in otliereeise noimnl lit easts 

The eailicst changes in tissue following imection of Rous enus so far 
alee ies mixed eeith other tissue material me a collection of monocytes and a 
proliferation of endothelial cells Sun minding tins pinnate lesion theie is a 
erulutl liepcrplisn of fibiohl ists of at a pica] morphologe The increase in 
this fibioblistu i e let ion and nnasion of contiguous tissues is designated ns 
the appeaiance of the tumor With the Shope papilloma enus, there is a 
gradually increasuur amount of be pcrplnsia of epithelial cells If the outward 
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piling up of the epithelium is prevented by collodion or if the cells are trans 
planted to subcutaneous sites, the benign tumor extends bey ond its boundaries 
and assumes characteristics of malignancy 

Prom these and othei studies it may be concluded that inflammatory re 
action is not a necessary precursor of the neoplastic reaction It is also clear 
that there is no definite morphologic point at -which normal cells under the 
stimulus of a carcinogen become abnormal, or between the accumulation of 
new cells, whose appearance is benign, and the development of frankly in 
vasive neoplasms In a few instances, such as the characteristic alteration in 
the mitochondria and the Golgi apparatus of hepatomas m mice, single cells 
may be sufficiently different from surrounding normal cells as to be recognized 
as neoplastic In general, however, it has not been possible to establish the 
existence of a strictly specific characteristic of a cancer cell Nor is there a 
clear boundary between tumors that are designated as benign and malignant 
The most reliable criterion is the penetration of such cells beyond normal 
boundaries which is merely a stage in a continuous process Greene has rt 
cently suggested that even this local mvasneness is not too certain a criterion 
of malignancy and that an even greater degree of autonomy developed or 
acquired gradually by tumors and manifested by the .appearance of metastases 
is moi e truly indicativ e of a malignant neoplasm 

CARCINOGENESIS IN VITRO 

The neoplastic reaction has been observed in tissue cultures as well as m 
animals These experiments are important because they indicate that the 
neoplastic process is probably a local one in that it does not require systemic 
alterations involving the whole organism and they furnish additional evidence 
of the cellular nature of the neoplastic reaction 

Malignant change has been reported in chicken fibroblasts grown in tissue 
culture to which dibenzanthracene was added The results were probably due 
to the presence of the Fujinami virus in the tissue, and it is uncertain whether 
the cells were altered in vitro or whether the agent was merely transferred to 
the chickens into which the cultures were implanted 

Recently, two investigators have reported the neoplastic transformation 
of mouse fibroblasts grown m tissue culture In one experiment, the alteration 
was tentativclv attributed to exposure to roentgen radiation In an exhaustive 
studs Carle noted that following the addition of metln lcholanthrcnc to the nu 
trient fluid the most significant alteration m the tissue clumps w as the tendenev 
of cells to adhere to each other, forming epithelial like sheets This alteration 
m cell surface was apparently permanent for it remained unchanged long after 
the withdrawal of mcthylcholnnthrene and after transfer of the tissue into 
new nutrient media for as mnnv as a hundred times In a second senes, the 
altered tissue clumps produced sarcomas at the site of implantation into mice 
and the tumors were carried on by successive transplantation The role of the 
carcinogen is obscure since with an increasing period of exposure the mam 
effect was to depress the growth of the culture and to produce greater morpho 
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logic alterations, while actually fewer sarcomas weie pioduced on injection 
into animals than oecutrcd with cultures which had contact with the carcino- 
gen for only six days In fact, the highest pcu outage of ttunois was obtained 
fiom conti ol culluies that had been grown on heteiologous media and had had 
no known contact with methylcholanthiene, although tiacc contamination 
could not be ruled out On the otliei hand, tumois that aiose fiom cultuies 
exposed to methjlcholanthrene foi ovei one bundled days showed mote mitoses, 
mctastases, and local mvasivencss 

In these experiments, one type of mammalian cell was com cited into neo- 
plastic cells in vitio, cntnelj lemoved fiom the sjstemic icactions of the ongi- 
nnl host and m an entnely heteiologous culfuie medium It is significant that 
theic weie no sudden moiphologie 01 biologic altciations dunng the com sc of 
the cxpei intents but that the moiphologie changes weie cumulative 

CHARACTERISTICS OF ESTABLISHED NEOPLASMS 
Chemical Characterization of Neoplasms 

In companson with the advances made m the understanding of some of 
the etiologie laelois involved m the genesis of ceitain types of neoplasms, 
knowledge concerning the giowth of established tumors fiom physiologic and 
biochemical aspects has lemamed scant At least the manifold isolated obsei- 
valions on vanous tumois do not fit into a pattcin whose significance can he 
icadily appi cciatcd , paitieulaily difficult is the estimation of whethci such 
findings aie i elated causal!} oi iiitiinsically to neoplasm 01 aie secondai}, 
nonspecific effects 

Chemical analyses of vanous moiganic and oiganic constituents of tumois 
icveal no findings that can be consideied as cliaiartciistic foi neoplasms, eilliei 
fpialitatnely or quantitatively Extension of biochemical woik to metabolism, 
howevci, has icvcaled some mtciesting facts The most valuable conti ibulion 
in this field lias been that of AVaibuig, which led to the discovery of ratliei 
ehaiaeteiislie metabolic* piopcities of neoplastic tissues It was found that 
t he suppiession of gh col} sis m the picsence of o\}gcn fails 1 o occm oris con- 
sole iabl} 1 educed in neoplastic tissue Tissue slices of malignant tumors 
treated with glucose undet aeiobic conditions aecmmilate more lactic acid 
than do most noimal tissues and benign tumois This fact can lie confiirncd 
l>v in vitio studies Injection of glucose into the tunior-hc.irmg animals pio 
duces a diop m the plf shown hv the tumors By consideration of the absolute 
and relative magnitudes of anaciobic gl}colvsis, of the respn.itor} quotient, 
icspnatlon, and actobie ghcohsis, ,md quotients domed fiotn these figuics, 
about 1 > pei cent of all tumois fall within ceitain definite ratcgoncs r lhe 
small resolve of cvtochiomc c and of /vinoliexose in tumois would indicate that 
metabolic. functions of tumois ai e conducted at a minimum level 

fliccnstein has studied a mimhei of entwine sv stems in a wide vaiictv of 
tumors In companson with normal tissues of origin, the nrlivitv of various 
entwines m.i; decrease increase, oi show no alteration Thus, each ftimortvpe 
lias its own cliainc tenstic mosaic of en/vines However, the lange of cn/v 
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matic actmty is much smaller among tumors than among normal tissues, prob 
ably because of the decrease of specific function in the tumor 

The concentration of vitamins is also more uniform among different tumors 
than in normal tissues from -which the tumors are denied Particularly in the 
case of biotin, the aitamm content of a tumor deviates from its homologous 
normal tissue m the same direction as corresponding embryonic tissue 

The range of concentrations of enzvmes and vitammes among all nco 
plasms is much narrower than among normal tissues Neoplasms converge 
toward a group of tissues of rather uniform biochemical tvpe, as is also indi 
cated by studies on respiration and glvcolvsis In a few properties, there is an 
overlapping of some normal tissues and tumors and benign growths m general 
fall between these categories These conclusions are almost identical with 
those reached m the studies on histology Up to the present, it has not been 
possible to utilize the biochemical characterizations of neoplasms either in 
clarifying their genesis or m chemotherapj 

Properties of Tumor Susceptible and Tumor Bearing Animals 
The chemical constitution of the tissues of each species and strain of am 
mals may be considered unique for that species or strain Some attempts ha\ e 
been made to correlate certain chemical findings in tissues with susceptibility 
to neoplasia for example the amount of porphyrins or the level of the serum 
esterase Such attempts ha\e not been successful, probably because different 
tumors require different conditions for their genesis In mammary tumors in 
mice, at least three factors genetic, hormonal, and the milk agent, arc in 
vohed Biochemical and other differences may be related to genetic suscepti 
bilitv, to the hormonal status or to the presence or absence of the milk factor 
M ithout distinguishing at least these three factors, it is impossible to evaluate 
over all differences Tor the genesis of specific tumors, certain biochemical 
alterations are definitely required Tor example the castrate state and its 
hormonal imbalance are required for the genesis of adrenocortical carcinoma 
in strain cc mice Alterations m the biochemical status of the host may mflu 
cncc the growth of certain tumors Interstitial cell tumors of the testes m mice 
seldom grow unless the host is estrogcnized and the growth and morphologv 
of the adenofibroma of the rat is greatlj influenced bv estrogens and androgens 
The presence of a tumor maa eaokc svstemic reactions in the host m a site 
far remoaed from the neoplasm Cachexia anemia and the hepatic dvsfunc 
tion in patients with gastrointestinal cancer are examples frequently encoun 
tered in the clinic In animals the catalase actrwtv is lowered in the In or and 
kidnevs the red cells and hemoglobin decrease, the blood proteose increases 
the plasma zvmohcxosc increases and the serum and tissue esterase decrease 
There is also a loss of fattj material from the suprarenal cortex These 
changes occur with a aaneta of tumors and mam of the alterations return to 
normal le\els following regression or rcmoaal of the tumor The effects are 
detectable when the tumor weight is an appreciable fraction of the bod* 
weight of the host thus manlidating the application of the findings to cluneal 
diagnostic use It is not definitela known whether these effects arc unique for 
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neoplasms, but they ate not due mciclj to the picsencc of glowing tissue It 
is also significant that some eii7yme systems are not affected b\ trnnois The 
mechanism of the changes is obscnic, although the low hemoglobin and cata- 
lase in tunioi-beanng animals suggest some lntcifeience with hcmatin sintliesis 
The deeiease in the lipoids of the supinienal coite\ and the appcaiance of 
highly o\\genated ketosteioids in the mine of patients with adianccd cancel 
suggest almoimnlitics in the nietahohsm of eoitical supiaienal lioimones 

In contiast with the systemic efteets of neoplasms in geneial should be 
mentioned the efteets of ceitain specific neoplasms The liicicase in the seiiun 
acid phosphatase actnity in disseminated piostatic caicinoma and of seium 
alkaline phosphatase in osteogenic saicoma, the appcaiance of melanin in the 
in me of patients with melanoma, the I15 pci lnsulinism due to tuniois of the 
islands of Langei hails, and the manifestations of hoimonal abnormalities, both 
eluuealh and by yanous chemical tests on the mine and blood, in patients 
with caicinoma of the supiaienal eoitex, o\anan tcsticulai, pituitaiy, and 
otliei endoeiine tmnois liaye been applied as diagnostic piocedmes of consid- 
eiable mine These effects me not due to neoplasia pel se but to the mainte- 
nance of function 01 In pel function by neoplastic tissue domed fiom such 
ot gans 

Transplantation of Tumors 

One of the moie fundamental chaiactenstics of established neoplastic 
tissue is its ability to glow piogiessneh m sites otliei than that of ongin 
Ibis clniaeteiistie of nici eased autonomy is manifested in the occmience of 
metast isos Ilistonealh , the finding that neoplasms can be tiansfeiied to 
otliei hosts of the same genetic constitution, thus allowing extensne studies on 
this inateiial pieceded nn estigations on caicinogenesis 

Tiansplantablc lumois ate neoplasms that lia\c aiisen spontaneously 01 
following some induction piocedmc and liaye been tiansfeiied by successuc 
passages to otliei animals Lning cells must be inoculated, and these cells 
must adapt themsehes to the ney\ cmiionmcnt All tiansplantable tumois 
aie a foim of tissue enltuie, descendants of the cells of the oiigmal tuiiioi, and 
aie not piodueed by the ney\ Iiosls except insomuch ns to furnish the nocessmy 
mitut ion and otliei conditions neeessaiy foi fmtliei gioyyth 

The adaptation of transplanted tumoi cells to the ney\ host is usually 
dependent upon the use of a host of the same genetic bnckgiound as the animal 
in which the onginnl tumoi mose Othetwise the transplanted tumoi cells me 
dostioyed, piobabh because of the immunologic defenses of the host against 
the foieign piotems of the tumoi Accoiding to Little, genetics of tissue 
transplantation has a Memlelian basis, and the mimbci of genes linohed 
yaues m nuliyiduil cases aeeoidmg to the dcgicc of genetic sinulaiity 01 dif 
foienco between donoi and host Occasional lictciologous transplantations of 
tumois, i rp iceorded in the liteiatuie, but usually special conditions me lieces 
saty foi successful triusplantntion to otliei species Hotel ologous tiaiisplants 
to the In nn and to the antenoi ehambei of the eye liayc been successful, the 
detense icactions m tliosc sites me appaionth less cftcctnc than in tlio sub 
i utnneous and other tissues 
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Viable tumors may also be maintained on chick embryo, as shown by 
Murphy in 1913 and recently modified by the use of the yolk sac method, and 
on tissue culture media by methods devised by Harrison and Carrel 

It should be pointed out that the ability to survive upon transplantation 
is a property not limited to malignant tumors Normal tissues, embryonic 
tissues, and benign tumors can also be maintained in tissue culture, and, if 
homozy gous animals are used, m the tissues of a new host Under most con 
ditions, however, such transplants do not grow progressively Survival and 
growth upon transplantation is, in a measure, a manifestation of the autonomy 
of the neoplastic tissue This chai act eristic is evident m healthy hosts mocu 
lated with tumor tissue as well as in animals m which the tumors originate 
and is probably a manifestation of acquired properties of tumor cells rather 
than of a breakdown of the mechanism of resistance of the host, although 
obviously the end product is the result of the interaction of the two factors 
There seems to be increasing evidence that cancel cells infiltrate and destroy 
not only because of An exuberance of normal reproductne processes but also 
because the tissues of the host are subjected to the action of some specific 
products of neoplastic cells Observations on growing transplanted tumors by 
means of the transparent chamber technique indicate that the tumors contin 
ually stimulate the production of new vascular channels m order to sustain 
growth Recent work by Ludford also indicates that^caremoma grown next 
to normal fibroblasts m tissue culture accelerates the growth of such fibro 
blasts, whereas sarcoma inhibits them Identification and quantitative meas 
urement of the chemical substances that must be produced by cancer cells in 
order to stimulate the proliferation of blood vessels and of fibroblasts may 
well be an essential clue to the mechanism by which cancer infiltrates and 
destroys 

A finding that has attracted attention of cancer inv estigators is the occa 
sional transformation of transplanted carcinoma into sarcoma It has never 
been established whether such transformation is due to selective survival of 
sarcomatous elements not noted in the original possibly mixed tumor, or 
whether the cells of the carcinoma in some way react on the stroma In fact, 
some pathologists notably Ewing have maintained the view that such sar 
comatous transfoimation is merely an alteration in the shape and other mor 
phologic characteristics of epithelial cells 

Prophylaxis and Therapy 

Prevention of neoplasms depends upon the knowledge of etiologic factois 
and the removal or neutralization of such factois In this manner, the pro 
tection of mice against exposure to the milk agent prevents the occurrence 
of most mammary tumors m this species Immune serum obtained from rab 
bits receiving the milk factor protects mice into which the milk agent is sub 
sequently injected 

Moie general protective measures against neoplasms based on attempts 
to increase the resistance or to deciease the susceptibility of tissues to the 
neoplastic reaction, hav e been of very limited success Perhaps the most inter 



52 


CVXCEU 


estmg lesults have been obtained in investigations on diet Seduction of the 
total diet bv undeifeeding oi of specific constituents theieof leduces mailccdh 
the incidence of manimniy tuniois in mice It is veiy piobable that tlie effect 
is due to alteiation in estiogemc and othei boiinonal secietions Undeifeed- 
mg also 1 educes the incidence of leucenua and of cbenncalh induced subcu- 
taneous and cutaneous tuniois Depmation of sulfui -containing amino acids 
in the diet of mice pioduces a ladieal deciease in leucenua following cutaneous 
applications of liiethvlcholaiithieiie The studies indicate that the caicinogens 
aie meftective unless acting on gloving tissue 01 tissue possessing the neces- 
sniv nutiitional and otliei laetois essential foi giovvth On the othei band 
the development of hepatic tuniois in lats follow mg ingestion of pdimethvl- 
uninoazobenzene is pi evented 01 delaved bv diets adequate in pioteins and 
vitamins and is aeeeleiated bv diets pool in pioteins and vitamins Blond gen- 
eiahzations on the effect of liutiition on caieinogcnesis aie not pistified fiom 
these mtei estmg lesults 

Xumeious vvoikeis have attempted to influence the giovvth of tiansplanted 
ind oi spontaneous tuniois in animals Liteiallv thousands of chemical sub- 
stances and eiude extiacts have been tiled einpincallv foi then possible thei- 
ipeutie efiects but unfoitunatelv none of the cffoits has been lewaided bv 
the disooveiv oi a cancel cine 

As in caieinogcnesis, the giovvth of tuniois is dependent upon the until- 
tmnal status of the host and so fai no specific dietaiy deficiencv has been 
loiiml which selectivelv lestucts the giovvth of tuniois without afiectmg the 
host as well Restiietion of essential piotein constituents and of vitamins usn- 
lllv pioduces efiects on tuniois onlv at levels that senouslv mtei foie with the 
host s existence 

Imiminitv to tumoi giovvth was a field foi avid expeiimentation dining 
the eailv pait of the eentuij Animals m which tiansplanted tuniois regiess 
11c usinllv immune to fuithei inoculations of the same tumor Such niiniu 
mtv cithei naftnal oi induced, can be icduced oi entnelv broken down bv 
seve.al methods including letienloendothelial blockade bv- means of lincetion 
oi tivpan blue oi bv exposme to loentgen lavs Unfoitunatelv induced nn- 
munitv oi passive lmmunitv applies onlv to tiansplanted tuniois Such iiiimu- 
mtv does not pioteet the host from developing oi glowing neoplasms of spon- 
taneous origin oi tuniois following the administiation of caiciiiogcinc chcm 
ic’b This difteienee between tiansplanted tumors and tuniois actuallv denvcd 
from the tissues of the animal has been the foundation of numerous pieinatuie 
descriptions of successful experimental therapeutic procedures Tiansplanted 
tumors have been ‘ cuied bv numeions agents, but the extension of the woik 
to spontaneous tuniois m each instance has led to disappointing results The 
maternal is still useful for this tvpe of investigation hut am results based 
solelv on it must he eonsideied as unproved until extended to natural!' oc 
ourrmg tumors 

It must be admitted that cxpei iments on lmnnimtv to tumors have been 
extrmclv crude Usuallv the whole tumor including the stroma, or some 
simple extracts have been used as the antigen The result is that immunity 
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to a complex of foreign proteins and other substances has been produced 
Tt is quite possible that much greater separation of cancer cells, either by 
chemical or by physical methods, maj isolate a substance that may be more 
specific against cancer, or at least against certain types of cancer 

CANCER THEORIES AND CONCLUSIONS 

The complexity and seriousness of the cancer problem have led to so much 
theorizing and speculation that Rous justifiably labeled cancer as one of the 
last outposts of metaphysics in medical science Most of the theories that 
have been offered regarding the cause or the nature of cancer fall into one of 
the following categories (1) embryonic, (2) biochemical, (3) infectious agents 
or (4) genetic 

The morphologic resemblance between certain neoplasms and embryonic 
tissues naturally suggested a possible causal relationship between these two 
types of tissue Cohnheim postulated that neoplasms arise from embryonal 
cells which have persisted and which retain a special proliferative potency 
Ribbert’s modification of the theory was that differentiated but cmbryologic 
ally displaced cells seivc as foci for the genesis of neoplasia These embryonal 
theories were extremely helpful in explaining the occurrence of such tumors 
as teratomas and the origin of tumors in tissues that normally do not possess 
the type of cell which these tumors exhibit There is insufficient evidence that 
embryonic cells or tissues are more liable to carcinomatous transformation 
than arc more differentiated cells Moreover, there is little basis other than 
morphologic resemblance, for considering that cancer is a manifestation of 
incomplete or aberrant differentiation from embryonic elements Even if it 
\s assumed that all tumors arise from embryonic remnants, the theories cast 
no light upon the nature of the transformation of such cells into neoplasms 
An important variant of the concept that the presence of special cells is 
required to explain cancer postulates that normal cells arc sensitized by cer 
tam agents or processes thus acquiring special properties that mal e them 
more liable to carcinogenesis Perhaps the most popular of these theories is 
that cells become allergic and recenth the porphvrms have been suggested 
in this capacitv The role of sensitizers is based primarily on imagination 
although a complex arrav of analogv to other conditions can be marshaled 
The biochemical theories assume that certain specific biochemical or bio 
physical alterations in the environment of tin cells cause the cells to acquire 
neoplastic properties \ irchow s theorv of chrome irritation ninv he con 
sulcred under this heading the mflammatorv reaction being a morphologic 
evidence of altered biochemical or biophvsieal conditions It is clear that 
inflammation per sc does not lead to neoplasia mul that several types of ex 
penmental neoplasia can be elicited without am morphologic evidence of an 
mflammatorv reaction during the induction period With the disenverv of 
carcinogenic 1 hvdroearbons and of the structural similarity In tween these 
agents and steroid hormones and cholesterol, manv hypotheses were pro 
pounded on the possible alteration of physiologic secretions and constituents 
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into carcinogens Fuithei w 01 k showed no common chemical stiuctme of 
caicinogenic agents, and altliougli c\idence is accumulating that lepeated 
injections of certain tissue extiacts may produce neoplasia in mice, no cai- 
cinogenic agent related to the caicinogenic hjdiocai boils has been discolored 
in tissues up to the piesent It is still possible to postulate that the numeious 
caicinogenic agents, including plnsieal agents and mi uses, stimulate the pro- 
duction bj the bodi of a common denominatoi caicmogen that in turn leacts 
on cells and leads to malignant tiansformntion The onb tioublc with tins 
hypothesis, as with so mail} otheis, is that theie aie no factual data to sup- 
poit it 

A more logical biochemical concept is that all caicinogenic agents, al- 
though haling many othei piopeities that aie dissnnilai, exeit a similar 
physiologic 01 biochemical effect on tissues Foi example, Wai lung’s obser- 
'ations on the alteied i espnaton metabolism of neoplastic tissues haic been 
extinpolated to causal 1 clationslnp cells exposed to piolonged penods of 
mteifeience uifh lespnatorj metabolism, induced by endogenous oi exogenous 
agents, adapt themsehes to the new enMionment and tiansmit this adaptation 
to successne genciations of cells Oi the tiansfoimation is the result of con- 
stant 01 intei mittent inhibition of eellulni piolifeiation, an effect which was 
noted to he excited In caicinogenic In diocai lions on tissue cultme oi bodv 
glow th Oi the agents pioduce a distui bailee in the cellulai oi sjstemic 
metabolism of sulfui, oi of some specific eii 7 jme si stem 

One of the few lathci dcfiniteh established facts about cancel in animals 
and man is that it is not a bactcnal disease Infestation with laigei paiasitcs 
is defimteh connected with seieinl t>pes of caicinogencsis in iats and in man, 
but such paiasitcs alwais ha\c been intei pi cted as camcis of smallci causa- 
tne agents oi pioduceis of chemical substances moie direct)} associated wnth 
the neoplastic piocess 

The Mins ihoon of cnncci attiacted mam adlieients following the dis 
com nos of Rous but then fell into disfaioi Recent data on the Shopc papil- 
loma mius and on the milk agent of mice mci miniated Mruslike entities m 
the genesis oi two tipes of mammalian neoplasms, and the theoij has agam 
ictuined to piommenee The theoiv postulates that miuscs aie not meieh 
the c.ms.itne oi extiinsic stimuli foi the initiation of cancel, which would 
plate them among chemical and plnsieal agents known to be imohed m the 
induction of eeit.nn neoplasms but that tliei aie an integral poition of the 
cancel l/ation piocess of the cell It is suggested that all othei agents stiinu 
late a moie oi less ubu|iutous mius, oceuiiing in a latent state within cells 
which then leproduees within the cell and stimulates the l epi oduction of the 
cell The mius being a sclf-iepioducing entitj, is thus tiaiismitfed lluougli 
subsequent genciations of the cell Cancel, according to this lnpothesis, is 
an infections pioecss and the lesult of a Mius-tell snnlnosis Although there 
is no doubt th it seicial t\]ies of neoplasm aie associated with a Miuslll.r 
agent the widei extensions o! tlu thcori .is well as the question ns to whethu 
all neoplasms are due to a Mtuslikc agent aie matters of spcuilation 
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Most theories of cancer assume that the es&entnl feature of neoplasia, 
autonomous growth, is a manifestation, of a stimulated growth process, that 
is, something is added to the cell which forces* it to divide, to invade, and to 
destroy The extraotdm tij propetty of tissue cells is not that they occi 
sionally assume neoplastic piopeities but that in most instances they “know ” 
exactly when to stop giowth follow mg injury, dm mg regener ition, and dur 
ing embryonic development Rather than a stimulation cancer can be con 
sidered as the loss or absence of ceitatn inhibiting substances, perhaps in some 
way related to the tissue org uuzers of Spemann 

There is adequate proof that genetic background influences susceptibility 
to neoplastic reactions Neoplasms are characters and not genic factors, and 
susceptibility to neoplasms is expressed in degree The view that cancer is 
a single Mendelian factoi either dominant or recessive, is no longer tenable 
The continued reproduction of cells in neoplasia and the transmission of 
character from one cell to another for an almost limitless number of genera 
tions are in agreement with the view that cancer is a manifestation or a genetic 
difference from normal cells 01 d genetic alteration of normal cells The 
embryonal theories assume that these genetically different cells, possibly 
merely insufficiently differentiated cells, exist in the tissues but die held in 
abeyance until certain stimuli cause them to prolif elate or, perhaps, reduce 
the counterbalancing inhibiting effect of normal cells and reactions In order 
to assume that noiraal cells can acquire neoplastic properties through genie 
processes, the mechanism of mutation is necessary The localized nature of 
most forms of caicinogencsis and the recent accumulating evidence that some 
neoplasms ire not only a local reaction but may also be elicited m tissue eul 
turo strengthen the concept that if the neoplastic leaction is a mutation, it 
docs not involve the whole organism or the germ and thcicforc must be a 
somatic mutation It must be admitted that the somatic mutation concept is 
m accord with the mam piopcrtics of neoplastic cells and that the cytoplasmic 
transmission of self reproducing entities, whether viruses or altered cyto 
plasmic mncromoleculai complexes containing ribose nuclcoprotem, is the only 
nongcnetic explanation that at present seems feasible as an alternative 

None of the theories of canca furnishes a wholly adequate explanation 
of the neoplastic reaction and none is m thorough accord with all the clinical 
and experimental data that have been laboriously gathered during the past 
century At the same time despite all that has been w ntten m defense or in 
attack of one or another of these concepts, they arc not entirely contradietoiy 
or exclusive Two questions arc involved in the genesis of cancer (1) The 
extrinsic or causal genesis which concerns the inciting factors leading up to 
the development of the neoplastic state, and (2) the intrinsic or formal genesis, 
or the factors responsible for the nature of the cancer cell The distinction of 
these two phases is far from academic Cancer must be a reaction of the body, 
or tissues, or cells, to certain stimuli Lven jf it is admitted that the reaction 
pattern is similai in the intrinsic phase leading to neoplasm this does not 
imply that the extrinsic factors initiating the reaction must be identical or 



56 


CANCER 


closely similai And the discoveiy 7 of extnnsic causes of cancel does not ex- 
plain how oi why the cells 01 tissues altei fiom the noiraal to the neoplastic 
The truth of the mattei is that although theie is a eonsideiable amount 
of knowledge concerning the external etiologic factois and the ehaiacteiistics 
of the established neoplastic tissue, piactieally nothing is known about the 
intei mediate zone Theie is almost no definite mfoimation as to what hap- 
pens dui mg the all-impoitant phase between the liitioduction of the eaicino- 
gemc agents and the leaetion of the tissues 01 cells that eventuates in flank 
neoplasia Extiapolations of observations on the oiigmal and the final phase 
of the pioeess into the lnteimediaiy zone soon necessitate the liitioduction of 
almost entiiely hypothetical entities 01 pioecsses Fuitheimoie, even some 
of the basic statements often made about the liatuie of tlie fully established 
neoplasms do not withstand mote entical examinations Foi example, it is 
often stated that cancel is nonmfectious It may be tiue that cancel is not 
contagious, m the commonly accepted meaning of the teim as it 1 elates to 
baetenal diseases, and the statement may be justified in oidei to 1 educe the 
lav man’s feat of contact with cancel, but scientifically the conclusion implied 
is not wail anted Again, it is often stated that m cancel the stimulus does 
not have to be piesent tlnoughout the pioeess, the icaction continuing aftci 
the lemoval or the absence of the stimulus This is peihnps tine only of the 
veiy gioss external stimuli that may be applied, it is entiiely unknown whether 
some moie fundamental stimulus, such as a vnus, may not be eontinuallv 
needed It would be just as impioper to attubute the same piopcity to tubei- 
eulosis, foi instance, simply because only a single injection of tubciclc bacilli 
is needed to evoke gloss manifestations of tubeiculosis in a guinea pig weeks 
01 months latei A thud oft-iepeated dictum is that cancel is an mcveisiblc 
pioeess, once cells have acquit ed neoplastic chatacteiistics, they cannot leveit 
lo noinial giowth This deduction, used in the mutation theoiies of cancel, 
lacks pi oof and may well apply only to the last, fiank stage of the pioeess 
Moiphologic studies on developing tumors fail to reveal a definite stage 
that mav be designated as the point at which noimal cells become malignant 
'ihcie appeals to be a giadual pioeess, initiated by the ongin of a few ab- 
noimnl appealing cells that giadunlly accumulate and foim a hypei plastic 
lesion, which, m some cases, pioceeds to bieak thiougli its noimal bound.iiies, 
to invade, and, finallv, to metastastze IVliethei the oiigmal abnoimal cells 
aie malignant fiom the outset and the subsequent stages aie meiely a quan- 
titative lneiease in then number or whethei the cells themselves undergo fui- 
thei changes in the dnection of increased autonomy is unknown If the 
foimci view is conect, the difleientiation between benign and malignant tu 
mois is lathei artificial and lcpiesents the nonmvasive and invasive stages 
of the same pioeess, if the latter view is substantiated by fuilher investiga- 
tions, then the tiansition fiom noimal to malignant is not sudden but accumu 
lativc and giadual 

It is only too evident in the cutical examination of any all-inclusive theorv 
of cancel at this stage of knowledge, that most authois accept some particular 
theory and interpict the factual data in the light of this theory If the virus 



CANCER RESEARCH 


57 


theory or the mutation theory is accepted as a postulate, many findings can 
be fitted satisfactorily and fortified by analogy to other processes Such 
methods have a definite place in science as long as they do not interfere with 
scientific endeavor on an operational rather than a theoretical lev el , m other 
words, as long ns they ire regarded only ns working hypotheses and actual 
experimentation is not limited to proving the particular concept 

There are at least 250 chemicals of unrelated type of structure and physi 
ologic activity, several forms of physical entrgv, and several types of viruses 
and parasites that are known to be carcinogenic That is, exposure of certain 
susceptible tissues to these agents leads m at least a certain percentage of 
cases, to the eventual development of neoplasia at either the site of applica 
tion or at distant sites Apparently any cell, or, more likelv , anv group of 
cells that has the property of growth and reproduction can, under proper 
stimulation become the ancestor of cells that manifest characteristics asso 
ented with neoplasm 

Etiologically cancer can be viewed as a group of diseases rather than as 
a single disease entity All experimental work that has delved into the prob 
lem emphasizes that the neoplastic reaction is the end result of an intricate 
interplay of a number of complex factors and that these factors are different 
for different types of tumors 

In the examination of established factors that influence the genesis of 
spicific tumors, it becomes apparent that these arc not onh not the same for 
all tumors, but also mav be diametncallv opposite 

The most thorough nnalvsis of factors involved in carcinogenesis has been 
achieved with mammary tumors in mice It has been shown that at least four 
sets of factors ore involved the genetic the hormonal, the milk influence, and 
the influence of other environmental factors such ns diet The presence of the 
genetic hormonal and milk factors leads to the appearance of mnmmarv 
tumors but the relative weakness of one of the factors can be overcome bv 
increasing the other factors, and evidence is accumulating that these factors 
can be replaced bv others for example, the milk factor by carcinogenic hydro 
carbon or the estrogens bv adrenocortical secretions 

In Tabic III nn attempt is made to outline some of the factors involved in 
the genesis of a few most extensiveh studied tumors Two facts stand out 
(1) the differences in the factors Inown to be involved even in these few 
tumors and (2) the numerous question marks which represent absence of 
conclusive investigation The inevitable conclusions are that neoplastic dts 
eases are a most complex biologic problem and that perhaps our approach to 
the problem has been directed too greatlv to encompass the whole field of neo 
plasms rather than to give adequate emphasis to specific neoplasms 

lor n pragmatic approach that stimulates most and hinders least our 
acquisition of knowledge concerning neoplastic diseases it is safer to forego 
generalizations Our 1 now ledge of cancer simplv has not reached the stage 
of nnalvsis rtqumng consideration of different tv pcs of cancer ns different 
ujMhs which is n pn requisite for svntlusis To attempt to synthesize know l 
cd*< of cancer wmh r one etjologie thcon before eonsiderabh more data are avail 
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t'b to reicit finding's on one group 01 neoplasms because thc\ are not applicable 
io otnc’-s and to place primarv importance on the few genera] cntena that 
n bun gmu too often erroneouslv as typifung all neoplasms can be onh 
nurnttssm end artificial barriers m the pursuit of expel imentnl work l util 
main ; \ ;n - ni rcopln<na aie undeistood much more eleailv than thee are non 
ai d until the olv-cri ations hate been cheeked and reeheeked In sound scientific 
'torn >11 mehi'n e theories of cancer must be classed b\ the leseareh woikci 
ns linprot ed This is not a icieetion oi such livpotheses but an neqtiieseence 
>n our inconiplete sjate of knowledge which demands actual e\perimentation 
"t the laboi atort bench rathei than di'cussion m an annehaii 

C aneei reseaieh niusi adtanee on two broad fionts tit the sfude ol eat- 
i inoceiHsis which nine eaentunllv lead to the prei ention of neoplastic dis 
i i'os and (di the stude oi tuinoi growth which in.n be the Imsk of theinpe 
In the writers opinion it is desirable at this «t n ere of the piohlem to orient 
such studies more along the Inns of spccifii neoplastic diseases rather than 
alOiis the lines of scientific disciplines Moreoeer if cancer is one disease 
the clarification of one tape should be easih applicable to the whole field 
Particular cmph"*is is lueessan on the lntermedinn phases of the process bc^ 
tw ecu the introduction of the carcinogenic stimulus and the appearance of 
the frank neoplasm These tapes of approach require an accentuated croup 
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effort in which many scientific disciplines arc strongly represented and in 
which the competent cancer research workers ha\ e an adequately compen 
sated and assured status The most important elements necessary for eon 
turned progress, how ei cr, are conscientious scientific effort and patience, slow 
and exasperating though the w ork may occasionally seem 
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3 GARDNLR, W U Tumors in Experimental Animals Receiving Steroid Hormones, Sur 

gery 16 8 32, 1944 

4 GREFNSTEIN J P The Biochemistry of Malignant Ti sues Ann Rev Biochem 14 

643 664, 1945 

a LITTLE C C I aternal Influence on the Incidence of Cancer J \ M A 125 03 97 
1944 

6 MURPII1 , J B An Analysis of the Trends in Cancer Research, JAMA 120 

107 111 1942 

7 ROUS, P The Virus Tumors and the Tumor Problem Am J Cancer 28 233 272, 1936 

8 SPENCI R R R The 1 roblcm of Cancer Biologv JAMA 127 509 „14 1D45 

9 \ OFGTI IN C Chemistrv of Carcinogenesis and Tumor Growth, Proc Inst Med 

Chicago 14 4«*4 467 1943 



Chapter III 

PATHOLOGY OF CANCER 

THE PATHOLOGIST’S RESPONSIBILITY 

The pathologist has definite limitations of lesponsibility lie is lesponsible 
foi the pioper handling of tissue aftei it leaches his laboiatoiy lie, howevei, 
can diagnose only the tissue submitted If this tissue is pooily selected and 
does not i e\ eal tumoi , it is not his 1 esponsibilit y If a negative 1 epoi t is gn en, 
then a false sense of secmity may be engendeied by the phjsician who sub- 
mitted the inadequate matenal The pathologist mil gne the best diagnosis 
■who not only has adequate matenal, but has all the peitment data legaidmg 
the patient on whom the biopsy has been made He should know the name, 
the age, the sex of the patient, the duiation of the disease, the exact location 
of the lesion, its size in 1 elation to othei oigans, and all details of pienous 
tieatment (smgieal 01 ladiotlieiapeutie) The hospital chait should be avail- 
able foi consultation, the patient examined if necessaiy, and the lesnlts of 
othei laboiatoij examinations available foi inspection Tlieie aie definite 
limitations to diagnosis on the basis of moiphology With all this mfoiination 
and with clinical expenence in the evolution and biologic behanoi of tumois, 
the chances of a collect diagnosis will be heightened 

BIOPSY 

It is impeiatne that pathologic lenfication of malignant tumois be piesent 
befoie anj theiapy foi them is instituted Gnevous euois can be made if this 
is not done An appaiently typical epithelioma may be ticatcd bj ladio 
thciap\ and continue to mciease in size instead of legiessing Biopsj' maj 
then show a melanocaicinoma which is notonously icfiactoiy to ladiation 
theinpj Such delaj may lesult in dissemination taking place befoie a collect 
diagnosis is made Lesions thought to be inflammatoiy maj instead be malig- 
nant A lesion tieated foi sjpluhs maj latei pioie to be a squamous-cell cai- 
cinoma On the othei hand, lesions thought to be malignant maj, in tiutli, 
oid' be nifiammatoij This can happen in indolent ulceis of the leg acfualh 
caused b\ lasculai changes or eien syphilis Some of the hvpeikerntotic 
lesions of the lip look like epideimoid cnicmoma and biopsj will show onh 
maiked ehionic inflammation Fat necrosis of the bieast with its firmness 
and adherence to the skin has admittedly been mistaken foi tjpieal caicmoma 
and radical mastectomj been done If the patient lias a basal-cell caicmoma 
lathei than a squamous caicmoma, then this will he of mine m follow-up, foi 
basal-cell caiemomas piaeticallj ncvei metastasize These examples seme 
onh to emphasize win biopsy should alwajs be compulsorj * 

Dangers of Biopsy —Formal biopsj entails little dangci foi the last mn- 
jorits of tumors The risk of infection, bleeding, or spiead of the neoplasm is 
minimal Carcinoma of the breast is one tumor about which it has been said 

GO 
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that metastases occur if biopsy is done We ha\e nc\er had anj such e\pen 
encc, and eaaluation of one series shoved no relation m prognosis between 
those examined by biopsy before operation and those diagnosed at operation 
(Grcenough) It has nea er been demonstrated that shin biopsies cause spread 
with the possible exception of the melanocarcinomi It is probablj better to 
excise this higlilj malignant tumor widely, although we Ime ne\er seen any 
pro\cd spread caused by its biopsj We do not usuallj formallj incise bone 
tumors but in most instances base obtained material In aspiration rather than 
by formal biopsj "When aspiration is inconclusive, surgical biopsy is indi 
catcd after tourniquet application Frozen section is then done and the biopss 
wound closed m lajers without drainage or packing 

Techniques — In extremely vascular tumors, preparation should he made 
to control anj bleeding which may ensue, and the endotherm knife probabh 
should be used in order to avoid hcmorilnge This knife, unfortunately de 
hjdrates and chars tissue and thus makes matenni unsatisfactorv for histo 
logic interpretation 

The techniques of obtaining a biopsj varv naturally with the location of 
the primary lesion There are certain obstacles to securing specimens and it 
should be emphasized and remembered that only tissue submitted uUl he 
examined and diagnosed It is up to the clinician to choose a rcpresentati\ c area 
for biopsj Accessibililv for biopsj of such lesions \ancs Skin lesions should 
he taken tlunlv and deoplv rather than broadh and supcrficnllj It is best to 
take a biopsj from the margin of the tumor in order that both abnormal and 
normal tissue be obtained in the section since if it is taken from an area of 
central ulceration, there mnj be no tumor or onlj necrotic tumor present If 
the biopsy is not carried deep enough, definite invasion of the base ma\ be 
missed Also, if the biopsj is cut tangentially, microscopicallv it mn\ be mis 
tal en for carcinoma because of the bizarre pattern rescaled 

Tn the verj friable tumors, grasping forceps such as the Gnvlord can be 
used and this biopsv should be taken from the cleanest zone near the tumor 
It is preferable to introduce both branches of the open forceps into the tumor 
and then close and withdraw it The cutting forceps (raurc) lmc their best 
indications for very firm or nodular tumors such as those which arise from the 
cervix or tongue At times several biopsies from different areas will be nccos 
sar\ It is important to 1 now, howc\cr, that epidermoid carcinoma ina\ ongi 
nate within the cervical canal and external biops\ mas be negati\c Tumors 
w ithm the oral cav ltv are often troublesome and as m the lip biopsv should 
be deep lor malignant tumors of the nasopharvnx special instruments arc 
needed and repeated biopsies are often neccssarv for positive results 

Incision biopsies nro necessarv in nnm instances where aspiration lnops\ 
has Melded lnsuthcicnt material or is not indicated for reasons which will be 
« Inherited upon later Incisional biops\ should he done on all tumors casilv 
accessible with ulcerated surfaces such ns skin bp tongue and nhcolar ridge 
I or tumors of the breast, soft tissue and bone nnm times the diagnosis is 
difficult and it is liberalise that material be obtained from the area where 
patlologv is most Melv to be demonstrated Adequate material must be 
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THE PATHOLOGIST S RESPONSIBILITY 
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EIOPSY 
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}i< „p *r.i' i» i.ie j a icsult in dissf min 'foil t il mg plact before a correct 

1l':i os s . s Lino is thouent to be iiifl*>mmator\ mac instead be nnlig- 

is’i A j<s on fe„,<d for scplii'is mac later procc to be a squamous-cell car- 
erioiiM <»i tin o.h< - band lesions thougnt to be malignant in as , in truth, 
onic bf lmlauu.to This can Happen in indolent ulcers of the leg actual!} 
eaus'd b. c ascila** elmnces or ectn svphihs Some of the hypcrheratotic 
lesions of tin bp loo], ]j] e epidermoid carcinoma and biopsc it ill shoe, onlc 
mailed enionic inflammation Tat necrosis of tile breast with its firmness 
and adhere nee to the shm 1ms ramittedly been mistahen foi tvpical carcinoma 
and radical master tome bren done If the patient lias a basal-cell carcinoma 
rather than a squamous carcinoma then this cull be of calue in folloec-up, for 
basal-cell carcinomas practically necer metastasize These examples seree 
only to emphasize c,hc biopsy should alccacs be compulsory 13 

Dangers of Biopsy — Formal biopsy entails little danger for the cast ma- 
jority of tumors The risk of infection bleeding, or spread of the neoplasm is 
minimal Carcinoma of the breast is one tumor about cchich it has been said 
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that metastases occur if biopsy is done We ha\e neaer had any such experi 
once, and equation of one series showed no relation m prognosis between 
those examined by biopsy before operation and those diagnosed at operation 
(Greenough) It has ne\er been, demonstrated that skin biopsies cause spread 
with the possible exception of the melanocarcinoma It is probably better to 
excise this highly malignant tumor w idely, although w e ha\ e ne\ er seen any 
proved spread caused by its biopsy We do not usually formally incise bone 
tumors but in most instances ln\e obtained material b\ aspiration rather than 
by formal biopsy When aspiration is mconclusise surgical biopsy is mdi 
catcd after tourniquet application Frozen section is then done and the biopsy 
wound closed in layers without drainage or packing 

Techniques — In extremely \ascular tumors, preparation should be made 
to control any bleeding which may ensue and the endotlierm knife probably 
should be used in order to aioid hemorrhage This knife, unfortunately, dc 
hydrates and chars tissue and thus makes material unsatisfactory for histo 
logic interpretation 

The techniques of obtaining a biopsy a ary naturally w ith the location of 
the primary lesion There are certain obstacles to securing specimens and it 
should be emphasized and remembered that only /issue su6mi//ccf t all be 
examined and diagnosed It is up to the clinician to choose a representatu c area 
for biopsy Accessibility for biopss of such lesions \ancs Shin lesions should 
be taken thinh and deeply rather than broadly and superficially It is best to 
take a biops\ from the margin of the tumor in order that both abnormal and 
normal tissue be obtained m the section since if it is tal en from an area of 
central ulceration, there may be no tumor or only necrotic tumor present If 
the biopsy is not carried deep enough, definite imasion of the base mw be 
missed Also if the biopsy is cut tangentially microscopically it ma\ be mis 
taken for carcinoma because of the bizarre pattern ro\ealcd 

In the \cr\ friable tumors grasping forceps such as the Gaslord can be 
used and this biops\ should be taken from the cleanest zone near the tumor 
It is preferable to introduce both branches of the open forceps into the tumor 
and then close and withdraw it The cutting forceps (Faure) Imc their best 
indications for \cr\ firm or nodular tumors such ns those winch arise from the 
ccmx or tongue At times several biopsies from different areas will be ncces 
sar\ It is important to know howe'er that epidermoid carcinoma ma\ ongi 
nate within the conical canal and external biops\ ma\ be negatnc Tumors 
\\\Wm We oral cn\it\ are often troublesome and as in the lip biops-s should 
be deep For malignant tumors of the nasophan nr special instruments are 
needed and repeated biopsies are often ncccssan for positive results 

Incision biopsies are ncccssan m mam instances where aspiration biops\ 
1ms \itldod insufficient material or is not indicated for reasons which will be 
elaborated upon later Innsmnal luops\ should he done on all tumors casih 
accessible with ulcerated surfaces such ns skin, lip tongue ami alveolar ridge 
I or tumors of the breast soft tissue nml hone, mim times the diagnosis js 
.tiflienll Slid It IS impcr-itise that material he obtained from the area uherc 
patholojn is most hheh to be demonstrated Adequate material must he 
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obtained K o tnat more complete stud; in special ‘••tains can be made Incisional 
biopsy on breast tumors should be done * )tn a sharp scalpel under scrupulous 
surgical technique so that infection can be minimized When the tumor Is 
i '• po-ed it should b“ handled vj, dc-hcat* i. vj that spread ’ill pc a'oidsd. 

Biopsy of Lymph. Ifodes — The pathologic change- found in lymph nodes 
are often confusing It is the refo-e extremely important that entire nodes, 
’ hene*. er possible be obtained and that they be carefully feed and meticu- 
lous];, stained If generalized lymphadenopatby is present '.hen a node is to 
Pe remo-.ed the mgumal node- altnough easily accessible are almost hr.ari- 
ably complicated b;. infection Consequently the patholog; found there ma; 
oe confusing and some oth"- location should be chosen It is the rule to 
’■emo.e node- m the operating -oon foe toe removal of the s-upraelavkiilar or 
axillae-, nodes ma;. take on the aspect of a maior s-urg'cal procedure L;mph 
node- hich fed superficial m<.v actual!;, pe deep and elusive 

Biopsy of Curettings — (.u*-ctttngs are bes* handled not by frozen sect.on. 
hat b; pioprr fin ation and careful staining 

Endoscopic Specimens — Endoscopic specimens ere often snail and these 
so dl specimens 111 e others obtained m tne operating room should be quickl; 
placed m fixative before dehydration occur- Brorehoseopic c-sopbagogasfo- 
-c orue ei sto-rcjpjf and proeto-eecpn c\amina;ions ma; be recessa-y to obtain 
oiop-ies fc-on prcjprhus esophagus uppe stomach ree;um s’gmoid and blad- 
der Needle- j rj s 2 _ not only is spe.c I8 ] technical training neee-sa*y to per- 
fe.rccj these, p-oecdurc- but considerable expc-icnce js essential m ordc that 
1 op- c done in the prop< * ar> a E'ploiaton eiperation- speh a.- an e.rptoia- 
.of, Jcpc-otorr or a thoracotomy may also be neee-sary to obtain tis-t.e 

FIXATION OF SPECIMENS 

It is ptf.paol' best to put soctK/n.- from iui«’s into Zenker’s acetic or 
Zen 1 t-i - lo’TPol -olution feu m tins feati.e mo-t of t/K special stam= rc-quira-d 
to diagnose -o n< oi the more rare tumcirs tan be made The fizatra 10 per 
cent ioimahr> y jB <. jhe disadvantage that vhile it is satisfactory for the run of 
mill pa.'iolog unusual tumor- feed m formalin cannot be s-tained by se-eral 
oi tne more impo’tant elnlerential stains Portions of rare tumors should be 
put m‘o 10 per cent formalin for fat ttams or th e dope reaction into 2-1 per 
cent ehlo-al hydiatc for neme stains into 93 per cent alcohol for phospnata.-e 
aria into 100 per cent abohol for glycogen and mucm s-tams Tin.- fixation 
must be done n<-n the specimen is fresh. Paramn sections a-e unperat:- e for 
the preparation of proper cbde ; = It is true that m the most skilled hands eel- 
loidm sections or e- on frozen sections can be used *> ith some success Both 
of these methods -'ere used in the past because they vere speedy and time- 
saving Ho. e. cr this is no longer true for - ith a Technicon. Zenker’s fixed 
tissue and paramn sr^tiou= can be prepared m less tnan tuenty-fojr hours 

STAINING METHODS 

The conventional stain hematoxylin and eosin. is probably the most satis- 
factory routine stain for a surgical pathology department This stain is tech- 
nically easy and technicians of even little experience can make good slides 
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under proper direction This stain is also the one used m most pathology 
departments for teaching purposes, and therefore the house staff and v lsitmg 
physicians are most familiar with it Other special stains require special tech 
tuques and special staining The fibrogha fibrils of fibrosarcoma are repealed 
with accuracy with a phosphotungstic acid and hcmatoTvlm stain The fat 
globules within a liposaicoma ire shown with clarity % itli a sudan IV stain At 
times an iron stain may be of differential importance m deciding whether or not 
a tumor is a melanocarcmoma 

SPECIALIZED PROCEDURES 
Aspiration Biopsy 

The attitude toward aspiration biops> \anes in application from absolute 
rejection to overcnthusiasm and 01 erappbeation of the procedure Ate feel 
that it has definite value in certain specific instances, that it is simple, rapid, 
and harmless, and that it is a valuable adjunct to diagnosis The technique 
is simple requiring only a large syringe, usually 20 or 50 cc, an 18 gauge 
needle 5 to 12 cm long, a Bard Parker knife (No 11), and novocain The 
needle must be sharp, for if the tumoi contains a great deal of fibrous tissue, 
the needle should be able to cut out a small wedge of tumor The skin is cut with 
the knife in order to avoid the earning in of infection or squamous epithelium 
The needle is then inserted into the tumor, moved around during the procedure, 
while vacuum is constantly kept in the syringe The material thus obtained is 
placed on filter paper in the usual fixative and treated as a paraffin section 
This is in contradistinction to the method of smearing the material and then 
immediately staining it This smear method, while it can be used by very 
well trained pathologists, does have several disadvantages In the first place, 
all arclutcetuial detail is of nccessitv lost Consequently, the dngnosis 
must be made on the basis of cellular detail alone Therefore, w© use the first 
method because in reality it provides a small biopsy which retains architectural 
detail and the normal relationships and differs from the usual biopsy only 
in size 

Indications and Limitations — There must be at all times sympathetic co 
operation between the surgeon and the pathologist (Stewart) Aspiration 
biopsv is restricted to hospitals tthcrc men experienced in the technique and 
interpretation are aiadablc In no other biopsy is it so necessary for the 
pathologist to have an intimate knowledge of the clinical history and physical 
findings of n ease to be aspirated It might be wise for him at times to ques 
turn and ©\m\ne the patient The palpation of the tumor with the ncedlt. 
may reveal the thickness of a capsule, the consistency of the tumor, the pres 
cnee of bone or the depth of the lesion 

There is no doubt that wlnlc aspiration biopsy has its place, it should not 
be extended to cover all situations Its use should be limited to those cases 
m which formal biopsv is troublesome or impossible or where it can perhaps 
be substituted for a major surgical procedure such as n thoracotomv or an 
exploratory Inparotomv Tor instance it may be misleading to aspirate breast 
tumors when formal biopsy or exploration can be done so simply Aspiration 



64 


CANCER 


of metastatic nodules in the lner, soft tissue masses, particularly sarcomas, 
and even bone tumors can be done easily and the complication of leaving 
tumor implants along the tract of the aspnatmg needle has never ocouned 
in our experience 

Lymph Nodes — A formal biopsy of nodes m lymphomas should certainly 
he done, for the diagnosis is difficult enough with an incisional biopsy and 
uould be impossible with an aspaated specimen It is most valuable m diag- 
nosing other lymph node lesions, particularly those suspected of containing 
carcinoma (Fig 5) In practically all of these instances the primary null 
already have been diagnosed Difficulty in aspirating inguinal, cervical, and 
axillary nodes increases in the ordei listed Inguinal nodes are easily found 
and this biopsy is of paitieular i able in aged patients with carcinoma of the 
penis or mha on whom a radical groin dissection is contemplated Cervical 
nodes are a bit harder to locate, but the biopsy is advantageous for determin- 
ing whether accessible ones contain tumor, particularly when there is a pri- 
mary lesion within the oial cavity If an enlaiged cervical node is considered 
metastatic, it is impel atne that pi oof of tumor within the node be shown so 
that tieatment by ladiotheiapy may be gnen credit if cure is effected And 
■uee versa, if the node is only inflammatory, it is still just as important that 
pi oof be obtained The axillary lymph nodes aie located m a large volume 
of fat and loose tissue and it is often ti oublesome to isolate small nodes in 
this area 

Breast — Perhaps m certain lare instances where the carcinoma of the 
bzeast is far advanced and no tieatment 01 palliatiie x-iay therapy is con- 
templated, aspiration might he done meiely foi obtaining tissue foi the lecord 
Foi an incisional biopsy of the bieast, the sharp scalpel is preferable, for tissue 
can be lemoved undamaged and properly fixed and the topography is undis 
tuibed In some instances, cells thought to be malignant can be aspirated 
from a breast tumoi which is entuely benign, such as duct hypeiplasia 01 
papillary cystadenoma Usually the determination of the malignancy of a 
papillary cystadenoma depends on multiple sections thiough the capsule Only 
mfiequently aie well-difterentiated tumor cells confined to duets, and doubt- 
less the acmai type of caicmoma could not be recognized on aspiration biopsy 
It can be argued that if tlie biopsy is negative, then this is of no significance, 
but in some instances a false sense of security may lesult fiom a negative 
biopsy In any small tumors of the breast wlieie theie is a leasonable doubt 
of caicmoma, exploiation with Dozen section would seem moie piactical 
Small tumors of the breast can easily be by-passed m aspiration and material 
from a cyst close by peihaps be accepted The comedo type of carcinoma is 
recognized by its topogiaphy rather than by the individual cells, which aie 
quite icgulai (Haagensen) Some of the atypical cystic mastitis lesions can 
he easily misdiagnosed on aspuation 

Lungs — The aspiration of peripheially placed lung tumors, winch make 
up approximately 25 pel cent of all caicmomas, is attended with no difficulty 
and, m our expel lence and that of the Memorial Hospital staff, with no com- 
plications Many thoracic surgeons are opposed to doing aspiration biopsies 
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on lung tumors, for they sn> that whether the aspiration biopsj is negatne 
or positive, exploratorj thoracotomy will be done IIow e\ er, the problem is 
much more complicated than this Gcitmnh, if a diagnosis of a benign tumor 
such as a neurofibioma is made, the thoracic suigeon is going to alter the 
extent of his operation and peiliaps his suigical approach Also, if a diagnosis 
of some inflammatorj lesion such as a tubciculoma is made, this will also alter 
the extent of the proecduic Iuitheimoie, if metastatic caicinoma from a 


Fig 4 
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inmuit y occult lesion ol the kidney is diagnosed, (Ins nil) also .liter prognosis 
and peihaps mil obxiate llioiai olomx Tin thenueuc surgeon xxho does not 
base the benefit of aspiration Inopsx lias to make a diagnosis on the basis of 
palpation, which mil tell him but little Very few thoiauc surgeons will oxer 
cut into the lesion xxhieh thix an mti mini" to used beiaiisi of the dangers 
of infection, so that tio/i n section diagnosis i annot hi lcsoitedto The danger 
of implanting tiimoi m tin needle tiail his In en repented thicc tunes in the 
liteiatme (Orhsiiri Ilollex) One of these eases hid tunioi growing appai- 
ently xxithm plctiia! fluid and consnpuntlx the ihainc of needle (met t n mot 
implant xxas gioatlx mi nasi il (Ilollex) Lxen if this eoniplu alum oiuitlid 
once in one thousand times is it not true that the mfoi motion gained fiom 
aspnation biojisx ol 1 penplu lallx plaied miss in the lung is ol much inou 
xalue to the singe oil ami pitient than the nsh of this iaie c omplu ation 0 

Bom --'When coitnal bom has hem dcstioxcc) ami Ihoie is a pathologic 
lesion of bone, aspnation thioiigh this aica of distinction is pufoimcd e.isilx 
and .ich cpiate mat el la I is obi urn d (I ig 1 1 It is ol p n tic ilia I xalue in lesions 
of the mandible and anti uni 

Bixin \spiiation 01 the masses xxithm the abdomen can .dso be clone 
it some common sense 1 is used m the selection ol patients If then, is mix 
epirstion .is to xxhethei the intestine is fit mix a'lluient to the lixer, foi ex- 
implc, ami if dangei m jee i ten tinm of intestine is piesent, aspnation should 
not be attempteel Howexer, il the pitient has a nodiilai lixei close to the 
ibelominal xxall aspnation ol Inn masses e m be done xwth no difficulty 
teillman has icpoiled on "inn .ispu iti<>n biopsies and in only one mstamc did 
inti i]iei itoneal he moil huge take place* 'fins xxas not clue to a capsulai teal 
but to j mi ii < tin e ot tin huge aiteix lie felt that the aspnation biopsx xxas 
mdispe usable foi the diagnosis ot lesions xxhieh showed hcpntic cnlaigcmcnt 

Interpretation 'i In inte rpic lotion of aspiiutuni biopsy depends upon the 
• \pti icnce of tin pathologist and tin e oojie lation wlne.li tin stngcon gixes to 
him 'this mt < ipietation xxill lit inhame*ei xxheii all axadablc infoimntion is 
at lianel The diagnosis ol sepiamoiis caiunoma in adenocarcinoma xxithm 
lymph nodes is attemled with no diffie ultx In fae t if biohen-down kciatini/ed 
nniteiial is obtaimel iiom a Ixmpli node, then can he no doubt that tins iep 
lesents metastatic squamous e.u e iiionm It is usually impossible to make a 
diagnosis of Iloelgkin’s disease en lx mphosai coma en related entities, because 
in these institutes laigei biopsies aie of moie xalue The adenocaicinoma 
xx'itlun a lymph node, foi example, of an inguinal Ixmpli node, repiesentmg 
metastasis fiom an adenocan moma of the cnelonieli mm presents no difficulty 
Soft tissue lesions such as saieoma piesent consnlciablc difficulty at times, and 
it is xeiy fi equentlj impossible to classify them exac t Iv, although one is usu 
ally able to state that it is a saieoma .Aspnation of lesions within bone 
piesents consumable difficult} in some instances Usually the pathologist is 
able to state that it is a tuinoi oi an inflammatoiy lesion, and xcry fiequently 
lie is able to classify the tumoi exactly .Metastatic lesions xvitlnn bone max 
cause considerable difficulty In both soft tissue sai comas and bone tumors 
incisional biopsy may be necessaiy foi exact classification 
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Examination of Sputa and Bronchoscopic Aspiration Specimens 
When bronchogenic carcinoma is suspected, the sputa may be examined 
for malignant cells Wandall demonstrated the value of this procedure in 
cases v. here the lesion was peripherally placed (inaccessible to bronchoscopy) 
Ilerbwt recently emphasized that direct aspiration from a peripheral bronchus 
suspected of harboring a bronchogenic carcinoma is the most fruitful nay of 
examining for carcinoma cells He feels that examination of the sputa is often 
difficult He believes that by staining material obtained by Papanicolaou's 
method a certain number of early cases of carcinoma of the bronchus not 
accessible by bronchoscope 01 aspiration biopsy will be diagnosed In his first 
series he had seven patients with negative endoscopic examination and with 
positive secretions When such secretions are positive, then the diagnosis is 
assured In practicalh all eases tumor cells will be obtained In twenty three 
patients with proved carcinoma of the bronchus, secretions were positive in 
twenty one 

Urinary Sediments 

Papanicolaou has extended his procedure to include the studj of urinary 
sediment This Ins been helpful m diagnosing certain tumors of the bladder 
or hidnej which have been difficult to diagnose b> conventional methods This 
procedure has a limited application but in certain specific instances, partieu 
larlj in earh carcinomas of the hidnej, will prove valuable if possible One 
carcinoma of the bladder occurring in a diverticulum was diagnosed bv this 
method V e hav e also been interested in this method and have centrifuged 
specimens of urine obtained cither b> cathctctenzation of the bladder or of one 
ureter, and bv handling this in the same manner that pleural or ascitic fluids 
are handled in a few instances diagnosis has been made 

Vaginal Smear Examination 

The diagnosis of carcinoma from the vaginal smear has been popularized 
bj Papanicolaou It should be emphasized, however, that the interpretation 
of such smears requires special training and painstaking technique and that 
false negatives can occur It is verj infrequent that smear diagnosis will be 
more effective than formal biops> or dilatation and curettage This proce 
dure will probablj find its greatest value as a screening test for diagnosing 
the existence of cervical or endometrial carcinoma in large groups of women 
who have no symptoms (Gates) 

Examination of Pleural and Peritoneal Fluids 

Vhcn fluid is present in either the pleural or peritoneal cavit> it ma> 
contain neoplastic cells This fluid can be aspirated and paraffin sections 
made The chances of a positive diagnosis from ascitic fluid are better than 
fluid from the pleural cavitv \ diagnosis of cancer should never be made 
on pleural or ascitic fluid unless there are fragments of tumor present eon 
taming definite acmi or specific masses of atvpical cells (Schlesmgcr) It is 
verv dangerous to attempt a diagnosis on the basis of the relation of the 
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mu lens to the nucleolus .1 single cell 01 the piesenee of ,1 1.110 mitotic figuie 
Mosothelinl cells can m t .nitre tliemsehes 111 pseudoaciiii and cnusc pciplcxity 
Oil the othci hand, enois of omission m.n lie made ex en xxlicn a tumoi is 
piesent 111 the pleuia 01 peiitoncuni This mistake occms when tumoi cells 
aie few 111 numbci absent in the thud, 01 diflienlt to leeogni/c Fluids fiom 
the pleuial and pentoneal c.nities can be diagnosed aitei sedimentation in the 
follow nig ninnnei 

l/< l/iflil — Mi isuix out 1 ile tin spt u(u ^riuii of Hie fltuil If (lie amount of ill! Ill 
is sni ill, centrifuge nt ome tf it is 1 irge uld 10 per tint form 1 I 111 to ntnke 11 10 permit 
solution Xlloxx the lellutir elements to settle foi meril hours Then decant tlie super 
intuit llutils 'in-1 tentiifnge tlie residue for thnt\ minutes it .100 resolutions pir minute 
If tlie residue tils not tunned 1 lirm miss pom otl tiie supein it int filial agon and till the 
tutus with 10 per ant formilin lint lentiitiigi tor thirtx minutes Itenimi nnss from 
tlie tutus out tit it is 1 piece of tissue 1 mlied in piritlin mid sfnin tlie tisuii w u 

It is best to cut tlie block in \aiious pianos and it diflctont loxols so that 
cells fiom all areas max be examined 

Frozen Section 

Fio/en sot t ion diagnosis is a lapid method ol taking tiesb tissue and cut 
ting and staining it foi mieiosoopii examination so that a liumbei of slides 
can bo looked at in i shod pound ot time The following technique is used 
in oui hospit ll 

I lie tissue is Ito/oii with t nhon dioxuh ind ail wilh i nmiolmiu it ituiul Irom CO 
to 10 nntr 1 

1 tie sections ol unfixed tissiu in plutd on n slnle out stimuli with 0 > pi r cent 
solution ot thionin in JO per amt iladiol foi tlinti seind' to one minute, moulding to 
the thiihniss ot the sections 1 hex ire t lion w ished in uatei old mounted on l slide 
itroin x\ iterl Tin Milion is coxered xxitfi glxarm 01 glxccun pllx and a eoxtr slip 
Hi suits 21111 1c i him to purple coll i„eit, raldish md elistm, light green tins is a polx 
* hronu stun ninth allots the i]xilheliil alts l>lm out t lie conmitixe tissue pull, 

Fi o/eii section should be used as spumgh as possible, foi tbcie is no doubt 
that paiafhn sections aie l.u supenoi Ilowexei thoie aie eedam nistanees 
wheie, it a decision can he made the suigcon can saxc time and citliei pi° 
coed with tlie opcialion oi make a definite decision that it is not indicated 
It piobnblx has its gioalost x .due in Illinois of the bionst In most bicnst 
tumoi s the gioss diagnosis can easilx he made IToxxcxei, tlicie aie a coitaui 
tow in which at the opciatiug table, doubt exists as to whethci Ibex lcpiesont 
eaicinonia oi not In tliese instances iio/en section should lie done 

In the excision ol squamous caicmoma of flic skill bee lusc of coexisting 
infection it max he impossible 1 o dctei mine wheie tumoi ends Fi ozon section 
is indicated m those instances because it max dctcimmc the extent of pio 
codui e Cm tain bone tumoi lesions can be diagnosed bx' fiozen section, but 
ceitanilx m mam nistanees it the lesion lias not been diagnosed by aspnation 
biopsx then piobnblx pennanenl sections xx ill liaxc to be made lntliei than 
fi 07 en section It max be of xnluc m diffeicntiatnig elnoiue tlix’i oiditis fiom 
caicmoma At the time of exploiation of the abdomen ioi xmous conditions 
fiozen section is sometimes indicated The pioof of nixolxement of a lxmph 
node at some distance, fm esnmnle from a caicmoma of the stomach, mflj 
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obviate gastric resection When to do frozen section at operation is best 
determined b> the surgeon This mil find its indication in rcsohmg a diag 
nosis between peihaps an mflammatoi j and a malignant condition 

In the differential diagnosis between carcinoma of the pancreas and chronic 
pancreatitis, where palpation or inspection are of little value because both 
conditions make the pancreas feci aery hard, frozen section is of value In 
this instance, probabl} frozen sections, which take a longer period of time 
(twenty minutes), are better The} are stained with hematoxylin and eosin 
At times, when exploration of a questionable prostatic nodule is done and 
carcinoma can be prosed bv frozen section a radical opciation can be imme 
diately carried out It ob\ iousl} has little value for uterine curettings svhen 
only a limited number can be examined It s\ould probabl} be much more 
prudent to wait for the permanent sections In man} instances the differential 
diagnosis lies between hyperplasia ind carcinoma of the endometrium Hodg 
kin’s disease and 1} mphosareoma are notoriousl} difficult to diagnose ba frozen 
section and the attempt probabl} should not be made 

The pathologist's attitude toaaard frozen section should be a conservative 
one, for in piacticallv eserv instance if any doubt exists as to the proper 
diagnosis, no harm is done b} returning the patient to the floor and waiting 
for permanent sections Fiom the standpoint of the surgeon, the pathologist 
can give a much better diagnosis if he has all clinical information a\ailable 
before frozen section is done It is often also helpful for him to examine the 
patient before this procedure 

Excisions 

Certain lesions, particular!} those of the skin, are so located and of such 
a size that complete remo\al is possible When these specimens are submitted 
to the laborator} sections should be taken -ver} carefully from three planes 
particularly through any area where there is question of adequate excision 
Complete removal of the tumor should be carefully determined These should 
be accurately marked so that if incomplete remo\al is demonstrated, then the 
probable point of recurrence can be carefully w atched or re excised It should 
be pointed out that e\en when the sections are taken as outlined, tumor mas 
be present in some other area not sectioned, although the chances for error arc 
low The normal margins around a lesion are usually adequate but not infre 
quently is the depth insufficient This is commonly found in basal cell car 
cinomas which have a marked tendtnc} for deep infiltration Tumors unac 
companied by a meager connective tissue stroma mav not be recognizable 
In every questionable instance the excision should be deep There are numer 
ous other excisions particularl} for skin carcinomas w hich are, of necessity, 
extensive It is profitable to label these excisions carefullj and to take see 
tions at appropriate areas in older to deteimme whether the excision has been 
adequate 

Tissue Culture and Hormone Studies 

There are certain specialized tests m which the pathologist must be inter 
estea in the diagnosing of tumors It is realized that the microscopic stud} 
of tumors is often not satisfaeton beeiuse it is a static rather than dvnamic 
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phenomenon Tissue cultnie as a method of identification of ceitam specific 
types of tinnois lias been pioied fimtful in the hands of Mmiay and Stout 
They haie been able by tissue cultuic methods to identity definitely such Ill- 
inois as neuioblastomas, si 1101 ini sai comas, liposai comas, etc Gieene lias been 
an enthusiastic adiocate ot identification oi Illinois by means of tissue cultuic 
He lias demolish ated that human cancel can be tiansfened and mil gtow 
in the antenoi cliambei of the guinea pig’s and labbit’s eye He has used 
this as a method of identifying malignant neoplasms Gieene beheios that 
failme in ti aiisplaiiting benign tumois suggests that hctciotiansplantabihty 
is a chaiactciislic piopcity of cancel Theie aie lioimonc studies uluch can 
be used mth paiticulai tumois that may be helpful m the difteienfial diag- 
nosis This applies specifically to tcsticulai and ovanan tumois Some of 
these tests mil be discussed in detail l.itei 

GROSS DESCRIPTION OF SURGICAL SPECIMENS 

The tuinoi should he dosenbed in 1 elation to otlwi stmetmes, gning its 
exact size, eoloi, and consistency All lymph nodes 01 laigc blood ycssels 
should be found and cnicfully clmited The blood vessels should bo opened 
and tumoi invasion looked foi The diagnoses m some tumois aie giossly 
obvious The chalky stieaks of a caicmoma of the bieast, the polypoid, yyell- 
delmeated caicmoma of the lectum, the scions cystadenocaicmomas of the 
ovaiy yyitli then papillaiy pioyections and cysts, and the blight yelloyv of 
the kidney eaicmomas aie cleat on inspection Tumois y\luch aie benign aie 
usually quite death difieientiated fiom malignant tumois foi they li.no not 
metastasized, and usually hayc a definite capsule 

Lymph Node Metastases 

The piognosis of many' tumois is dneetly r dependent upon the piesence 
01 absence of lymph node metastases Many senes of eases icpoit cithei the 
piesence 01 the absence of spiead, but seldom is it cleai by u hat methods 
the nodes ate pioied negatiye If the nodes aie positn'e micioscopically 
theie is indeed no challenge, but the gioup in which the nodes aie stated nega 
tive should haie fmthei y enficatioii When lecoidmg mfoimation about 
metastatic lymiph nodes, tlie mimbei, distubution, and icspeetne lmohement 
should he diagiammatieally r poitiay'cd aftei gioss and micioscopic examina- 
tion of the specimen It is obyuously of gieatei significance m caicmoma 
of the hi east y\hen the high point of the axilla is myohed than yvhen the 
low axilla alone is lmobced The mimbei of nnohed nodes also has piog- 
nostie significance Theie is no doubt that if lefined methods of cleaung aie 
used, laige numbcis of nodes mil be found, Collei found an aveinge of 30 2 
in the stomach, Gunnell found an ayeiagc of 52 m the lectum, and we hayc 
found an ayciage of about 40 m neck dissections Tins dissection of lymph 
nodes fiom any suigical specimen is a meticulous and time-consuming pio 
ceduie, but the lewaids aie giatifymg Foi instance, m caicmoma of the 
bi east it is not unusual to find that of pel haps thnty axillaiy nodes, only one 
is replaced by tumoi A few negative nodes, therefoi e, ai e of much less con- 
sequence than are fifty negatn-e nodes Fiequently, veiy small, soft, giossly 
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negative lymph nodes aie replaced by tumor in the same surgical specimen 
Vi here there are negatne latgc, fairly firm, homogeneous gray nodes When 
infection accompanies the pnmarj tumor, the nodes may be a cry hard, homo 
gencous, enlarged and gray on cross section but still be negatn c The large 
ob\ lously imohed nodes show focal zones of grayish yellow tumor The rca 
son why some cases of carcinoma of the breast, penis, vulva, and others are 
not cured after operation m spite of apparent negatne regional nodes maj 
revert back to an initial examination which was not thorough The same 
inaccuracy is repeated m autopsy statistics Tor instance, conscientioas dis 
section of node areas at autopsy for cancer of the bladder is usually not done 
and this carelessness has lead to the oft repeated statement that the tumor 
is well localized and does not tend to metastasize 

Blood Vessel Invasion 

Blood vessel invasion is usually not noted grossly m surgical specimens 
with certain exceptions It is important tint certain tumors removed sur 
gically should be examined very closely grossly for evidence of blood vessel 
invasion This particularly applies to carcinoma of the thyroid and other 
lesions of the upper neck, kidney, and large bowel This gross blood vessel 
invasion will be seen as tumor which has grown directly within the vein This 
is not too unusual m carcinoma pf the thyioid In certain metastatic lesions 
of the nccl a lymph node may break into a jugular vein and tumor may bo 
present there It is extremely impoitant m tumors of the thyroid that cvi 
deuce of blood vessel invasion be searched for In kidney neoplasms the 
prognosis will depend on whether the renal vein is invaded Rarely such gross 
blood vessel invasion will be noted in malignant tumois of the large bowel 

MICROSCOPIC DESCRIPTION OF SURGICAL SPECIMENS 

1 lie microscopic description should be as brief as possible Some men 
lion should be made of its degree of differentiation If there is evidence of 
blood vessel invasion oi nerve sheath invasion these should bo indicated for 
thev mav verv well lie of prognostic significance Trcqucntlv special sections 
are taken to determine whether the excision lias been adequate and careful state 
ments should be made concerning them Detailed descriptions may be neecssarv 
m rare tumors 

DIFFERENTIATION BETWEEN BENIGN AND MALIGNANT TUMORS 

The differentiation between the benign and malignant tumor is usually 
not difficult A tvpical benign tumor is usuallv encapsulated and the capsule 
is made up of connective tissue On section it usuallv reveals a rather rela 
tivclv homogeneous appearance if it is made up of the same type of tissue 
At times the encapsulation mav be rather poorlv defined, ns in a lipoma 
Degenerative and regressive changes in benign tumors are much less frequent 
than in malignant tumors However, if the benign tumor Ins been present 
long enough, grown large onou r h or has had some impairment of its blood 
supplv then changes can tal e place I or instance hemorrhage mny occur 
m a lipoma calcification in a leiomyoma of the uterus, or n necrosis m n 
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benign oi mum cyst with n twisted pedicle Micioscopicnlly the pattern of 
these tumois is oidcihj Jiidiudual cells all appeal the same Mitotic figmes 
may oceni in fanly lapidly gi owing, eellulai benign turnons, and they should 
not be constiued as cudencc of malignancy Benign tumois do not inetns 
tasi/e, but if they ate located in a stiategie position, they may cause maiot 
pathologic altciatwns Foi instance, a laigc leioinyoma may paitmlly block 
the nietcis, lesullmg in kidney liisuflieicnci A benign tumoi giowmg in the 
lnonehus may lesult m paittal occlusion ol the bioiulms with secondaiv infec- 
tion in the lung and sequential changes which mnj load 1o dcalli 

TRANSFORMATION OF A BENIGN TO A MALIGNANT TUMOR 

It should bo mentioned that at times a benign tumoi' may become turns 
loimed into a malignant one Innumciablc cxnmplcs of this can be listed 
The slumbcinig fibioadenoma ot long duiation in the Incest may suddenly 
become manliest fibiosaicoma l’ohps oi the colon aic vciy fiequcnlly the 
inccuisois ol caicinomas Small adenomas of the kidney become caieinom.i 
Bapillomas ot the bladdei eientuallv utuleigo tiansition to caicinotna Benign 
lieu unde) stimulation such ,is eautei i/atum 01 niadiation change fiom an 
innocuous to a undent neoplasm Such tiansitions will be indicated undei 
the i.u ions oigan si stems 

The malignant tumoi usualli does not liaic a capsule oi, if the capsule is 
piesent, it is incomplete (liossly, extension into the smiounding tissues oi 
moss evidence ot lmohemont of blood icsscls oi contiguous limpli nodes m.ii 
be ohsened On section the tumoi may be homogeneous and, it yen eellulai, 
giay ish-iellow in coloi The malignant tumoi iciy fiequcnlly shows aicas 
of neeiosis which aic manifested as yellowish /ones oi aicas of hemonhage, 
iceciit oi old Micioseopicalb, the malignant tumoi iinniiably has a ih\- 
oidcihi imlieni, mitotic figuics may oi may not be piesent, and if abnoinial 
iouns aie seen with asymmeti leal spindles oi giant foi ms, then piobabdity 
ot nialigiianei is high The mtcioseopie seaicli may ideal tumoi ivithin icins, 
lymphnlies, oi pci incut al sheaths Malignant Illinois metastasize, but at the 
time ot examination some tumois still ionium loeali/cd Tliotc is no doubt 
that it is cxtiemcly difficult to deteimme whelhet eoiluin tumois aic benign 
oi malignant This is p.u tu ulaily tine in some voiy well difleieiitiatcd In 
mois of salnaiv gland ongin m eeitam icetivl polyps, and m some bicast 
tumois These boideilme lesions lequiie eonsidci able study and ltmeh ex 
pciionce m tumoi pathology in deciding wlietliei they should be ticatcd as a 
benign oi a malignant tumoi 


CARCINOMAS 

Epidermoid 

Von llaiisemann, m 18')0, oiigiuated the idea of giadmg ccitam tumois 
and tins lias since been populnu/ed by Biodeis At om hospital we have gnen 
the souamous oi epideimoid cnicinoma only' tliice glades, foi fuithci division 
seems impiactical Giadc 1 epideimoid caicinoma piesents vciy um foi in cells, 
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Pic C — \\ cll-dlfferentlate 1 cjlJermoll carcinoma with epithelial pearls and intercellular 
brilcrs (moderate enlargement) 

Fir " — rjexlfomi l> p* cpl lermot 1 carcinoma filrlj well Uffcrcntlated (moderate cnlarce 

mrnt ) 

Flc P — A er j un U(te rcntlxte l cpl lermaUI carcinoma ih««in: Innumerable mitotic ft cures 
ttn l nuclear mon trrsltl (tnolerate enlargement! 
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many epitlidi.il pe.uls, and inn 01 no mitotic liguics ( l*'i" 0) Giadi 11 shows 
some tendency to vanalion in cell si/c and lias occasional mitolie figuics, few 
epithelial peails, and a modciale tendency to lcciatini/alion At tunes, par- 
ticnlaily in the ceivis, the epideirnoid caicinoma may take a plcxifoim pat- 
tern (Fig 7) Giade 111 has a most disoideily patUin with many mitotic 
figuics, some of which aic almoimat, and piaitieally no tendency to ketatmi- 
/ation (Fig H) 

Adenocarcinoma 

Tile adcnoiaicniomas aic also divided into (luce grades foi the same icason 
fliadc I show's glands aiiangcd in a vciy oideily pattern with only a few 
in it otic hgiues The individual acini appeal almost noimal Eaily the cells 
ol the glands show loss of nueleai polanty and st i atific.it inn of e ells (Fig 9) 



ris n mu in 

Fll 0 — Firly mltroiwoplc < Imrif.f'M of an -ulcnoc iiclnoma In a 1,1 an a with atratl/lc itlon 
*\nrt lcm» of miUi u pol lrlly h power cnlar^cm* nt) 

FU 10 —Mo«U mt< ly wf 11 iUftt r< ntlatul i<P nocaiclnornn. of tlic endometrium (modcut' 
* nl irrornf nt) 


Giade II shows only model ate tendency to glandulai foimation, numcious 
mitotic fignies, and tendency to a fauly mcgulai pattern (Fig 10) Giade III 
is so very undifferentiated that it is scaiccly lecogni/able as an adenocaici 
noma Thue aic numcious mitotic ligurcs, some of wlucli are abnoimal 

THE VALUE OF GRADING 

The giading of a tumor may often be ovciemphabi/od and ovcriated, foi 
it may be an unimportant feature If, for instance, one found a Guide I 
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adenocarcinoma of the endometrium which had extended out to the peritoneal 
surface, the extension of the tumor would certainly be of much more signifi 
cance than its grade If the tumor were a small Grade III adenocarcinoma 
localized to the endometrium, it would still be curable and the grade would 
not be of too great significance In large groups, grading is of some impor 
tance for determining end results, but in individual cases its value is dimm 
ished The more undifferentiated the tumor the greater the incidence of 
metastases and the more rapid the clinical coui se 

There is no doubt that squamous carcinomas m certain locations such as 
lip, penis, vulva and skin have a tendency to be well differentiated, while 
those in the cervix, hvpopharynx nasopharynx, and esophagus are less differ 
entiated This characteristic is important when the possibility of metastases 
is being considered An epidermoid carcinoma of the lower lip usually spreads 
only to a submaxillar} or submental lymph node where it tends to grow slowlv 
and remain localized However, when it is undifferentiated it may spread 
to involve many groups of lymph nodes in the neck In the very highly un 
differentiated squamous carcinomas it can be said with some certainty that 
the chances of distant metastases and rapid spread of the tumor are very high 
Usually these highly anaplastic carcinomas make up only a relatively small 
percentage of the total group This certainly applies to carcinomas of the 
cervix On the contrary, when the tumor is extremely well differentiated and 
a Grade I carcinoma, then it will tend to remain localized for long periods of 
time Individual cases m this catcgorv have been reported from organs the 
source of squamous carcinomas such as the esophagus and bronchus 

SARCOMAS 

Sarcomas make up a smaller percentage of malignant tumors than the 
carcinomas Thev arise from mesoderm and derive their names from their 
parent tissue Each type, whether it be fibrosarcoma, liposarcoma rhabdomyo 
sarcoma arises wherever its primary type of tissue is available Its indiv ldtial 
characteristics will be made the subject of a special chapter 

Lymphosarcoma is often seen first as a generalized process, but a certain 
unknown but increasing proportion of cases have been reported with a definite 
focus of origin Rcgato (1939) reported that lymphosarcoma frequently arose 
from the region of "Waldeyer’s ring (nasopharynx tonsil, base of the tongue) 
The second most common location is from the gastrointestinal tract, from the 
stomach, large bowel or small bowel They have been reported arising from 
many other areas, and in some of these lymphatic tissue has been minimal m 
amount The lacrimal gland (Pcrera), dura (Abbott) breast (Harrington) 
vulva (Saxton) and testis (Dockertv) are some of the zones m which lymplio 
sarcomas have apparently been primary In recent series of lymphosarcomas 
reported, an effort has been made to report how many of these were appar 
ently of extranodal origin In Sugarbaker and Craver’s sun ey of 196 ly mpho 
sarcomas thev felt that only about one third began in an extranodal focus 
and that 65 per cent of these were in head structures It may be questioned 
whether lymphosarcoma ever originates in lymph nodes (Regato) This mav 
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be a purely academic question but it is a ;.orth-;;hilf concept to stimulate 
search fot a piimaiy foe us v.hen h mphosai com i is diseowied first m the 
hmph nodes 

The classification of h mphosai eoma has been un confusing, but it is 
(fitain that a compile ated tlassifir ation adds nothing to om kno; ledge and 
is of practically no significance f lime ilh 'lhe thice types usual); designated 
arc the Jjmphoeytic cell 1 e tieulnm < < 11 and giant-folliclc f;pes '/he piopor- 
tions of the hist tv o t; pcs ; ar; m 1 e portf <1 set ie s almost entireh on the basis 
of pathologic intupid ition Waiien and JVcna found onh 3 0 per cent 
if tie iiluui < 1 11 saifomas in 3 f i k hmpboid turnois using flu ugid fiit'na of 
Obcrling Sugaibakei and Li a; ci ho eui, if poi ted that 64 per cent of their 
100 eases fill in tin if tic uhnn fill group In Stout’s 1 0-1 fasts, theie t.ere 
eight; mm* of tb< if ti< ulum-' ell ;ai ic{; fift; fne of tin 1; mphoe; tie-cell type 
md t’.ent; of thf gunt follicle t\pf Mout designates the lymphocytic type 
nhfii tin ptf dominating tunioi tfll is small slight!; larger than a small 
hmpboe;te, and uses tin i<ti<nlum f <1! t;pi to apply to all hinphos it comas 
with <ells lirget than this In both of these type s enlargement of hmph 
nodes ; ithout fusion ouuis On stition the; are replaced hj yellov ish-giay 
homogeneous rellulat lumoi Hemoiih.ige is fic'jmnt, but iiectosis is unusual 
except in the \n\ Jaige nodes Mie i ost opi< alh , m both the h mphoe; tic and 
t e tie tilum e e 11 t\pe the aielnteetme is<ias'd md the tumor eharaetcustiealh 
gien s in the sunoundnig loos* pennod.il tissues It is impossible* to differ- 
ent! itr tin noije* of the hmphoi.tie t;pe of h mpbosai e orna from that of 
hmpliogenous hue emu ; ithout bone tnario. bmps; oi i typical ; bite fount 
In giant follicle lymphoma then is numeiieal and dimensional meicasi of tin 
lollicjes The fells imohid mi; b< eitbei of the hmphocytif cell oi the 
i otic ulum e ell t; pe* L;entnall; in the ad;aneed stages the proees; bf'omes 
id;aneed ind the aiebiteetuie oi the hmpb node is obliterated ami appears 
like the ot lie i t; o mam t;pes of hmpliosateorna In giant follicle lymphoma 
ilu spleen nia; be enlarged, ,ine] on section tin Malpighian bodies are often 
seen as small gia; i used Illinois In tin dissemination of hmpbosiicoma 
besides .webspiead lymph node* imohement practically all oigans can be 
implicated 'I he gastiointe stin.d trad Iidmys, lungs spleen Incr and bom 
are ratbu frefjucnth implicated In 30-J eases ie;jeved b; Lra;er, seventeen 
oi the patients liael some m;ol;ement of bom v.ith pathologic frae-ture oeeui- 
nng fi;e times The most fie rjucnt sites of irnolumcnt ; eic spine and pel; is 
and osteolytic changes ;\eie* most xnormnent About fjnc-thirfl of the ca c cs oi 
1; mphosarcom i at necropsy ; ill sho; pulmonary imohement (Falconer) 

THE GENERAL PROPERTIES OF MALIGNANT TUMORS 

Malignant tumois ha;ej certain geneial properties They are sometimes 
abundantly supplied ;;itli blood ;essels and aecoidingh may gne n^e to pro 
found hemorrhage ;.hen biopsv js peifoime*e3 7 he, grovth ot the tumor may 
be so rapid that the blood s-upph is nfiVeted and necrosis may ensue "When 
there is a profuse blood supply fragments oi tumor cells may leach the cir- 
culating blood stream 'I he tumor may be ;cry haul because of dense hyalin- 
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lzed connects e tissue stionn (bieast) but the amount of stioma vanes with 
each tumor and even m dilTeient parts of the same tumor The eellularity 
ot a tumoi mav also determine its hardness A papillomatous tumor of the 
large bowel may be soft because it is made up of almost entneh epithelial 
cells with a very delicate connective tissue fiamewoik 

Vanous degenerative processes may tal e place within the tumor Some 
tumors form mucm and consequently are very soft and gelatinous This oe 
curs particularly m carcinomas of the gastrointestinal tiact, breast pancreas, 
and gall bladder In other instances, metastatic tumoi s may even form sub 
stances which will affect the host Rarely, malignant tumors of the pancreas 
of islet cell origin will form insulin in their metastases Thyioid tumors have 
been Known to form thyroxin and primary tumors of the livei to form bile 
Granulosa cell tumors of the ovary may cause feminizing changes and, con 
versely cortical tumors of tlic suprai cnal gland may initiate v lrilmng changes 
in a female 

A malignant tumoi alone rarely causes death It is rather caused by the 
effects of the tumor on the contiguous organs Tumors of the oral cavity, 
particularly carcinoma of the tongue, pharynx, and larynx, are especiallv 
prone to mterfcic with deglutition and nceiotic infected tumor in the oral 
cavity is prone to be aspirated into the respiratory tract Carcinoma of the 
cervix and to a lesser degree, ovary lectum and piostate, may obstruct the 
ureters and cause death from a combination of obstruction and pyelonephritis 
Other tumors pnmanlv in the g istrointcstinal tract mav cause intestinal 
obstruction perforation or hemorrhage 

THE CORRELATION OF MORPHOLOGIC CHANGES 
WITH RADIOSENSITIVITY 

Hie pathologist is often ashed by the clinician whcthci the tumoi which 
he sees under the microscope is radiosensitive The pi obi cm of ladiosensitnity 
is mainlv dealt with in the chapter on radiothcrapv The pathologist cannot 
determine whether am particular tumor is radiosensitive or not It is true 
that certain tv pcs of tumors arising m ccitain locations will melt under radia 
tion therapy Therefore if the pathologist sees a lvmphosarconm a lympho 
epithelioma of the nasopharynx, or a seminoma, generally speal nig lie might 
sav that tins tumor is radiosensitive Usually the more undifferentiated the 
tumor, the more sensitive it is to radiation anil if the pathologist examines 
a very poorh differentiated squamous caicinonm of the cervix, he might he 
beve that this tumor would be sensitive to radiation However, such state 
ments would be made more on Ins Knowledge of the evolution of that particular 
tumor and the radiotherapist s experience rather than on what he saw under 
the microscope There is no doubt that there are mnm tumors which micro 
seopicallv appear similar and which arise from the same organ hut whose 
response to radiotherapy mav be diametncallv different The pathologist can 
not predict this It is the pathologist’s dutv to describe and diagnose the 
tumor but it is outside of Ins province to determine radioscnsitivitv on 
the basis of morphologic changes 
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THE SPREAD OP TUMORS 

The dissemination of neoplastic cells tlnougliout the hodv is often liitn- 
cate and capricious and mav take dncrsc foims Tuiiioi mar directly imadc 
contiguous organs spread bv implantation and reach distant oigans bv lvm- 
phatics and veins Chance can plnv a pertinent lole m the transfer of tumor 
cells A verv small tumoi breaking into a large blood -vessel mav result m 
widespread metastases while another mav reach a huge size and still remain 
confined to its capsule Its rate of growth its degree of differentiation the 
presence or absence of burners to spread and biologic and unknown factors 
all plnv a a nimble role in the spread of tumors 

A thorough knowledge of anatomv and a familmrit-v with tumoi path- 
ology aie prei equisites for undei standing the spread of tumors The dissec- 
tion of the tumoi should be m experienced and caieful hands Autopsy ex- 
amination which is an important basis of medical learning and teaching, is 
more or less fruitless when the knowledge of possible metastases is limited 

Direct Extension 

Direct extension of tumor is influenced by its anatomic location Bone, 
periosteum cartilage and dense connect n e tissue capsules aie natural bar- 
riers against spiead To some extent muscle resists invasion and within bone 
tumoi giows through the penosteuni with difneultv Tumor extending around 
an 01 gan mav be bailed from inv ading it bv its dense capsule Retroperitoneal 
tumors often glow around but do not invade the kidnev Catemoma of the 
endolnivnx lemams localized not onh because of the sparse lymphatics but 
because of the eaitilaginous almost avascular inclosuie 

Spread by Lymphatics 

Bv fai the most notewoithv method of spiead of malignant tumois is via 
the lymphatics and consequentlv an intimate knowledge of the lymphatic 
system is essential foi treating tumors Some tumors metastasize eailv, others 
late and some foi no appaient reason, may remain localized foi years without 
metastases Spiead by lymphatics is usually a matter of emboli ratliei than 
permeation It is only when the lymph nodes aie completely filled with tumoi 
that retiogiade permeation takes place Foi instance, in carcinoma of tlie 
rectum the nodes proximal to the tumor are nevei involved unless the distal 
nodes are completely replaced by disease 

Carcinomas metastasize piedommantly through the lymphatics The tu 
moi cells aie fiist located in the penpheral sinuses (Fig 11) Tumoi mav 
grow within a node and giadually leplace it, continue gi owing, and enlarge 
it to as much as 10 cm m diametei and still be confined to it (Fig 12) It is 
not unusual to have a metastatic lvmph node the first indication that a neo- 
plasm exists An enlarged axillary node may be the fiist suggestion of a 
breast carcinoma a ceivical node of a nasopliaivngeal eaicmoma, ot an in- 
guinal node of a melauocarcinoma 

After node replacement and enlargement, the tumor may break through 
the capsule and begin to grow in the suriounding loose fat and connective 
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Fie li —I arly metastatic carcinoma In the peripheral sinuses of nn axillary Ijmjh no le from a 
primary carcinoma of the breast (Ion power enlargement) 
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Me 12 — >t tastatle erl lerm 1 1 carcinoma within a »ubmaxlllaiy lymph no-le This was the only 
n in I rneta ta I Note central necro I* ml fibrous capsule 
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tissue This development is ominous eeitainly m melanocaiemomas, foi ne 
can find no euted case m nhicli this evolution took place In the squamous- 
cell carcinoma, paiticulaily in the eet\ieal nodes, this could be the explanation 
for some of the local rectmences aftei surgeiy Caicmoma in the axillary 
lymph nodes, lion ever, may gioiv tlnough into the loose fat, but after a truly 



Fig 13 — Lvmphangitic metastas'’* m the lung from a carcinoma of the breast Grajish- 
whitc areas represent tumor within the lymphatics along the path of the blood \essels There 
were al c o metastases to hilar hmph nodes 

radical mastectonvv, the chance of local rccuiicnce seems to be small Finally, 
after the tumoi has groivn outside of the capsule, furthei dissemination hi 
direct extension, replacement of soft tissue, and imasion of the small 'tins 
can occui The imohed nodes thus become fixed Each oigan lanes in the 
numbei and disti ibution of its lymph vessels and this a ai ration naturally 
influences the extent of possible metastases from it The thoracic duet is a 
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significant ally foi metastasizing tumors below the diaphiagm because this 
duct empties into large veins leading to the right side of the heait, and tumor 
brought to the lungs by the thoiacic duct often multiplier and breaks into the 
pulmonary veins, reaches the left side of the heart, and thus the systemic 
circulation In all mtopsies foi tumors located below the diapln igm the thoracic 
duct should be completely dissected and examined 

Peuncural lymphatic sheath invasion by carcinoma is much more common 
than suspected and should be searched foi in every tumor It is positive proof 
that cancer is present In oui hospital it has been found in cancel of the 
prostate, rectum, breast gall bluldei panel cas, stomach, lung, penis tongue 
salivary glands, si m, esophagus, ceiw\ and vulva frig 14) In eeitam of 



rig 11 —Perineural sheath Involvement b> an undifferentiated epidermoid carcinoma (high 
power enlargement) 


the very well differentiated carnnoinns of the prostate it may be the only suie 
sign of malignancy and may extend over a distance of scveial centimeters 
(Warren) Nerve invasion may be accompanied by inti actable pam in ear 
emoma of the pancreas, prostate, cervix, and large bowel, invariably severe 
m carcinoma of the body and tail of the pancreas After surgical removal 
of n carcinoma of the rectum where nerve invasion is present, the incidence of 
local recurrence is high (Secfeld) 'Worthy of mention also is that with nerve 
invasion lymph node mctastascs arc usualh existent and the disease advanced 
Large nerves can also be involved The facial none can be affected by mahg 
mnt tumors of the parotid the vagus nerve by carcinoma of the esophagus 
and the phrenic nci v e by carcinoma of the btonchus The recurrent laryngeal 
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nene is commonly imolved in carcinoma of the bronchus and even by meta- 
static disease fiom the bi east 

It was once an accepted tiuism that sarcomas metastasized only by the 
blood stream Statistics non show, liowe\er, that about 5 to 10 per cent of 
the soft tissue sai comas (exclusne of melanosarcoma and lymphosarcoma! 
metastasize by lymphatics (Watren, Willis) 

Spread by Veins 

Spiead of tumors thiougli the blood stieam is not as common but is just 
as important as spiead by lymphatics (Fig 15) Tumoi may grow into a vein 
and foim a thiombus fiom which tumoi emboli disperse Fiom the lung it 
frequently invades the pulmonaij leins and thus leaches the left heai t Tumoi 



Fig 13 — A cluster of carcinoma cells within a small \ein The primao tumor arose from the 
thyroid (lou -power enlargement) 

can piacticallj destioy the wall of a tern and compiess it so that thionibt 
form in the retarded blood stieam It can also invade the lumen and form 
a thrombus This may be followed by a complete destruction of the wall and 
the formation of a tiue tumoi thrombus Metastatic disease may also invade 
veins It should be emphasized that pi oof of vein invasion by tumor can be 
determined only by special histologic study Stains to demonstrate the smooth 
muscle of the vein (phosphotungstie acid and hematoxylin) and its elastic 
tissue (Verhoeff 3 ail Gieson) are necessary, otheiwise lymphatics may be mis- 
taken for veins The degree of tumor vascularity is also a factoi inasmuch 
as retrograde flow' through veins without valves can occur with the production 
of unusual metastases 
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Some tumors only occasionally imadc the blood vessels and this is true for 
lesions m the upper neck where the jugular \ein can be secondarily invaded 
This ean occur through metastatic carcinoma, particularly from oral cavitv 
lesions After the tumor invades the jugular vein, it carries tumor cells to 
the lung through the right heart Rather rarely, carcinoma of the breast, 
after it has metastasized to the axilla, can invade branches of the axillary 
v ein and reach the right heart 

Some tumors almost exclusively metastasize by blood stream This is 
partially explainable on the basis of anatomy, but m certain tumors it cannot 
be explained on this basis The sarcoma group is the one which predominantly 
spreads through the blood stream Chondrosarcomas m particular may propa 
gate for long distances, for m two cases reported, a tumor thrombus extended 
from the femoral v em all the vv av to the right heart and then to the pulmonary 
arteries (Warren, Kosa) Carcinomas of the kidney predominantly spread 
through the blood stream and evidence of such spread is usually observed in 
the surgical specimen or it may be the first clinical manifestation This blood 
vessel invasion can often be a determining factor in prognosis Other tumors 
such as carcinoma of the rectum, may spread through the blood stream as well 
as by lymphatics, and if blood vessel invasion can bo demonstrated, this mav 
indicate the presence of liver metastases (Brown) It is also well known that 
carcinoma of the thyroid, as well as involving nodes, frequently involves blood 
stream, and the presence or absence of blood vessel invasion is important in 
outlook (Warren) 

The trajectory of tumor emboli thiough the blood stream will vary some 
what according to the vein system which the tumor involves If tumor in 
vades the veins of the upper neck, it quickly empties into the right heart 
If the tumor empties into the inferior vena cava, the emboli also reach the 
heart and then the lungs After tumor reaches the lungs, it is not infrequent 
for this tumor to break secondarily into branches of pulmonary veins and thus 
be released to the systemic circulation where tumor may lodge m viscera or 
go to the brain Also, if the tumor invades the portal vein system, then it 
ends m the liver where secondarily it may involve the veins and thus again 
reach the right heart 

Vertebral Vein Plexus 

Batson’s studies of the vertebral vein plexus have been of great value in 
explaining the bizarre distributions of metastases The vertebral vein plexus 
has no valves and communicates with other major vein systems When pres 
sure changes occur within the abdominal or pleural cavity, metastases to un 
expected organs appear This system communicates with all major vein systems 
If opaque material is injected into the dorsal vein of the penis, it can reach 
the vertebral vcm system It is by this method certainly that carcinoma of the 
prostate reaches the vertebrae, pelvis, and upper ends of the femur without 
evidence of disease in any other organ This pattern of spread of earemoma 
of the prostate duplicates the anatomic picture of the vertebral vcm plexus 
When abdominal pressure is increased (cough or other means), when tumor 
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cells lie within xenis, it is In this same sxsteni that metastatic foci m appai- 
ently tun elated oigans max he explained A cancel of the hi cast maj he 
tianspoited duccth to the doisal xeitebia without CMdenee of disease within 
the lung With cough, a caieinoin.i of the lung located m the aica diained 
bj the postenoi bionclnal xein max mctastasi/e thiough tins xein into the 
xeilebial xein plexus and Ihenee to the In am 

Spread by Arteries 

Although tuinoi often glows in t he nodes along the aoita, it laieh ill- 
's ades it In laie instances it max lnxolxe the adxentitia, hut because of the 
hamei of elastic tissue and smooth muscle it does not pcnctiate the media 
Caicinoma of the lindesopliagus xxhuli is Hi mix fixed to the aoita can, at times 
ulceiatc into its lumen 


Spread by Implantation 

In a few tumois, paiticulailj those ansing .n the oxaix the fax onto 
method of spiead is In implantation The pseudomucinous cxstadcnocaici 
noma max fill the cut 11 e abdomen and gioxs luxurianth on the peutonoum 
With fuithei giowtli it tends to nnadc contiguous stiuetuics It is not un 
usual to iiaxe tumni leeuuenee appeal in a suigieal wound exen main jean 
aftei a iemox.il of a pseudomucinous lesion of the oxaix The seious exst 
adenocaieinomn of the oxaix also implants itself on the peutoneal suiface and 
in some instances following suigeix the satellite nodules legless spontaneouslx 
Neoplasms associated with mucin pioeluetion ])umaix in the pancicas, stom 
ach, and gall bladdci max nuiilant on the suiface of the bowel, enenele, m- 
xade, compiess, and cause sxmptoms suggesting pimiaix gastiomtestinal malig 
nanex These implants eustomaiilx aie most piominent in the pelxic pen- 
toncum In all suigieal inoeeduies pci taming to caicinoma, paiticulailj of 
the hi east, caic should he taken to axoid local implantation of tumoi In late 
instances fiagments ol tumoi within the oial caxitx maj hieak axxax and 
implant in the ti acheobi onclual pathxxaxs This is conccixabh the method 
of spiead in some ameloblastomas (fcchxx eit/ci ) 

The piactical impoitance of this knoxxlcdgc in snigeix and ladiotheiapx 
is obxious Poi instance, tumois ansing fiom the xocal cold lemam localized 
ioi long penods of time mamlx because the lymphatics of the endolaixnx aie 
spaise On the otliei hand because of the neh lxmpliatic plexus of the hx-po- 
pliaijnx m praclicallx exeix nistanec bx the time the diagnosis of tumor m 
that legion is made dissemination has alieadx taken place If it is known that 
the subcutaneous lymphatics of both inguinal legions communicate with each 
othei, then it can leadilx* be iindeistood xxlix bilateial latliei than ululate. al 
groin dissection is indicated in a caicinoma of the xnlx T a 01 penis If it is 
known that tlieie are communications between the lymphatics on one side of 
the aorta and those on the other, it is casilv compieliended win ladical dis- 
section of lymph nodes of just one side (foi caicinoma of the testicle) is of 
little practical xalue and consequentlx tint ladiations should be used and 
directed to both sides If it is known that tumors of the breast located m 
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the inner upper quadrant mav metastasize direct!} to the supraclaviculai node*, 
or anterior mediastinum, then clinical attention mil be given to these zones 

Most autopsies done on patients who die of malignant tumors are, for the 
most part, a routine procedure with none or onh little attempt to find out 
how the particular tumor spreads Thorough Knowledge of the spread and 
its various manifestations is of utmost importance in doing intelligent autopsies 
Wilbs, in his book on the spread of tumors has eloquent!} proved the value 
of this hypothesis 

Biologic Factors 

Although metastascs mav be conditioned somewhat bv the anatomic loca 
tjon of a tumor and the pathway available for its spread there are unknown 
biologic factors which e\ist and cloud the picture of tumor dissemination 
Tor instance, carcinoma of the prostate breast, th\roid and kidney grow 
luxurianth and commonh within bone Skeletal and heart muscles are seldom 
the site of metastascs and to onh a slighth greater extent, are spleen, pan 
creas and I idnev Some tumors nevertheless apparenth can grow in am 
organ The best example of this is the melanocarcmoma which in 50 per cent 
of the cases, metastasizes to the heart muscle and is frequentlv seen in othci 
rare locations It is known that ccitain tumors such as the osteogenic sar 
coma rarch grow within hmph nodes 

Multiple Tumors 

There is no doubt that in certain organs multiple tumors occur with gicatcr 
f requeue} than on the basis of chance alone The s) in is ver} frequenth the 
site 01 multiple carcinomas This is particular!} true m the male exposed to 
sunlight who develops the so called tomato shin Multiple carcinomas appear 
more quiekl} m this atrophic si in than it is possible at times to treat them 
In this instance a large area of shin has been prepared for carcmor a 

In the oral cavitv carcinomas nm be multiple If a patient develops one 
carcinoma of the oral cavitv on the basis of leueoplahia and it becomes healed 
then this patient ’s chance of developing another is fairlv high Sarasin studied 
slighth over 1 000 cases of carcinoma of the oral cavitv and found fift} m 
stances in which more than one (amnomi had occurred Gastrointestinal 
carcinoma is another tv pc which often js multiple, as shown In the figures of 
^laughter These multiple tumors are particulars common in the large bowel 
There is also an endocrine basis for inultiplicitv of tumors In paired organs 
such ns the breasts testicles and ovaries if carcinoma appears m one organ 
the patient has a much higher chance of developing carcinoma in the opposite 
orvan than a patient of the same a_c group who has had no cancer In a recent 
paper In \\ arren in a s< ries of 2 c 29 cancer autopsies 194 instances 0 f multiple 
malignant neoplasms wen. encountered an incident of C S per cent The aver 
a^e interval tatweon each successive tumor when it could be eletermincd was 
1 1 'can The greater frequenev which was calculated rs ckvcn folel must be 
attributed to some susccptiluhtv or pmhsjKiwtion to cancer in some persons or 
groups of persons 
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Chapier IV 

SURGERY OF CANCER 

Tile sin gen of cancel difieix fioni smgcn for nonmalignnnt lesions in 
that cancel suigen must cnnulc the disease and pi oxide foi its extirpation 
"lth a leasonahlc ni.uein of noini.il tissue Cancel smeen endeaxors to stnx 
axxax fi 0111 the disease '1 his end is accomplished In an anatomic dissection which 
usunlh is planmd (omploteli licfoie opeintion and is dictated In knowledge of 
the chaiaetciistifs of the tunioi and its txpe, location and mode of spread 
It cannot he denied that <aneei suiinn is specialized Semkcn states the 
x lews of an .liberate of specialization quite deaih w lien he sax s 

“Incomplete opciatmns In stimulating (aniei eiowth tend to bung oil 
conditions that aie woise than the 01 urinal piocess, and to lesnlt in 
ini leased siiftmng and eailm death Viondan opeiations foi icon- 
ic lit eaiuei ha\e seldom i exulted in pcnnancnt erne With these ex- 
pentiiKs as well undei stood .is thex hnxc been foi mam \cais, it is 
suipiising how mam simreons lime failed to plan and cam out the 
loeu d (aiiKi ])io((duies in the impoitaiit fiist opeiation, and cxen 
moie that am smeioii would find satisfaction in the feeling that he 
got most ot the (.meet out ’ Cancel suigen needs to be specialized — 
and specialization will mean no! onh that each cancel patient will 
hn\e a bet tc i pitman opeiation but also that mam will be saved bx 
opeiation whose condition would be eonsideied inopcinble be the axcr- 
igc suigeon 

The fuld of cancel suigen is a most exacting one and the man who does a 
\olume ot this txpe of suigen and is able to Inc with and liace otheis see his 
lesults must be a man with a rich baekgiound in bioad suigical training 
Befoie surgerx is undei taken, the picscnce, the location, the type, and 
extent of malignant lesions should be detcimmed with ns much exactness as 
possible As a geneial mle, the conelusix e evidence aftoided by biopsv should 
be obtained befoie ladical suigical pioeediue.s ale stalled When biopsy is im- 
possible oi unsatisfactorx , the suigeon must lesort to his clinical judgment and 
execute an attack on the disease that is decisixe and efiectixe The tune fie- 
quentlv comes at the opoiating table when the pathologist is poweiless to help 
and when the baekgiound m pathologv of the surgeon himself must be ade- 
quate to allow him to pioeeed with confidence into the piopei channel of at- 
tack 

Once the diagnosis of cancel is established, the patient should be appraised 
from the standpoint of surgical lisk and of whethei the chances of complete 
l ecovery or relative benefit receixed justify the hazards of operation In many 
instances, the operative risk in removing a malignant tumor is small enough to 
justify its accomplishment, but some cases require more caieful appraisal The 



SURGERV OF CVNCFR 


89 


evaluation of risk varies with the type of surgery contemplated But in spite 
of the immediate risk, in operation should be undertaken if it offers the patient 
a reasonable chance of complete rcco\ery Many of the patients requiring sur 
gery are of advanced age, but it should be borne in mind that phy sical condition 
is a physiologic and not a chronological phenompnon One patient of 70 years 
may be considered a remarkably good operative risk, whereas a patient of 60 may 
be found to have far exceeded the safe physiologic age for radical surgery 
The surgeon should be familiar with the evolution of all types ot tumors 
For instance, it has been shown that carcinomas of the rectum and rectosigmoid 
may exist for long periods of time may even become partially fixed to sur 
rounding organs, and yet from the standpoint of possible cure, a resection 
(taking poitions of othei org ins) is -justified On the other hand, when a cai 
cinoma of the stomach involves a major portion of the organ or has fixed it to 
other structures, surgerv should be eonsidticd only palliative because the prob 
ability of the disease being bevond the operative field is high and the chances 
of cure are poor The suigeon should know that when a cancer of the breast 
presents certain clinical findings surgery shortens rather than prolongs the 
life span even though a radical mastectomy is technicallv possible (Haagensen) 
For noncancerous conditions, the concern of the surgeon usually lies m con 
serving structure and function and in leaving a satisfactory cosmetic result 
The primary aim of the cancer surgeon is to execute an operation radical enough 
to wipe out the disease completely As a general lule, if there is any doubt 
as to whether a structure is involved by cancer it should be resected without 
hesitation, for a conservative attitude almost invariably results m rccuirence of 
the disease and death For example, there is often a reluctance to do more 
than enucleate a soft tissue saicoma on the aigument that the patient is voung, 
the tumor apparently does not have any serious effects, and frequently the 
family insists upon local rather than radical resection As a result, verv few 
soft tissue sarcomas aic entirely removed and they quickly rceui locally and 
metastasize distantly Preservation of the facial nerve for an obviously malig 
want parotid tumor, simple mastectomy for a small early cancer of the breast 
preservation of the anal sphincter rather than an abdominoperineal resection for 
carcinoma of the rectum, lobectomy rather than pneumonectomy for a car 
cinoma of the lung conservative rather than radical* resection of shin cancers, 
local resection rather than amputation of malignant bone tumors arc often 
carried out by surgeons unfamiliar with the pathology of the tumor with which 
they arc dealing If, after a thorough evaluation of a carcinoma, the lesion is 
considered worthy of a curative attack there should be no hesitation in com 
plcting the most radical procedure even if it involves sacrificing normal strue 
tures and impairing function It is far better to have a permanent rccovcrv 
with some impairment than to have an immediate good cosmetic result followed 
bv an earlv death On the other hand the radical approach of cancer surgerv 
requires certainty in the diagnosis, for diagnostic errors mav lead to unjustifiable 
mutilations 

Contraindications to Surgery — Only a very few cardiac lesions, particu 
hrh those impairing the circulation to the heart, mitieatc against radical 
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surgeiy A intent coionaiy Unoinbosis, aoilic stenosis, aortic insufficiency, or 
irreversible advanced cuculatoiv failtue often obviate a major surgical pro- 
cedure, joi if berrtonbuge and shot It should occur, the falling blood pressuic 
and loss of oxygen-carrying iiemoglobin might result fatally m such cases 
Hypertensive oi .11 let rose lei olio well-compensated heart disease, however, should 
not be consideicd conti aindicalion to major srngery Congestive heart failure 
of a minor natuie may be beneficially counteracted by proper medical treat- 
ment and often is not a serious contiamdication for a necessary' surgical pro 
ecduro 

The renal icservc of patients submitted to radical suigcry should bewrthm 
icasonable limits If tlm mine c oncentiates fairly well and tbeie is only slight 
impaiinienl of uiea ojoaramn v.ifh pcihaps a slight elevation of the non 
protein niliogrn, smgeiy need not he considered as particularly hazardous 
If, hover ci, evidence of major renal damage is demonstrated by an ele- 
vated nonpiotcm nitrogen (definitely not the lesult of prostatie obstruc- 
tion, Gxtruicrial azotemia oi other factors), and if the urea rle.uanre lias fallen 
lo dangcions limits, and otbei tests of Kulnev function aie grealh unpaired, 
then .1 major siiigic.il piorcdurc should not be under taken because death fiom 
icnal failure js too gjeat a certainty to jnsfjfv the risk 

Preoperativc Care The piepaiation of patients foi majoi cancer suigcry 
is one of tlie von rinpoilant phases of the suigie.il treatment Unfortunately, 
most cif tlie patients .lie own 10 ve.us of age Advanced uleerating cancers are 
mvaiiably accompanied In anemia, evidence of sccondarv infection, lowered 
scrum piotems, avitaminosis, lowered piotlnoinbin tune, considerable weight 
loss, and pool general condition Even effort should be directed to correcting 
these associated findings Blood and serum piofein levels can be raised by re- 
peated li msf usioiis oi, bettei, by the use of hvdtohzed protein feedings or intra- 
venous amino acid solutions (Airiigenj Tlie indications foi using amino acids 
c wsl onh when adequate oial pi ok in cannot be given, because utilization is 
somewhat siciificed bv paientei.il administration It should not be foigotten 
that scrum protein levels regarded as “low normal” can occur with almost com- 
plete exhaustion of protein reserve f Madden) 

The nccessilv fen bolli^pn- aiicl postoperative optimal nutiition has been 
hide emphasized Manv of fhe patients, particularly those scheduled for ah 
dominal surgerv have lost considerable weight, and consecjuentlv surgery 7 is 
poorly tolerated for tirev show unstable blood pressure disproportionate to the 
degice of hemorrhage during operation (Vaieo) Vaieo has devised two diets 
one (o lie taken orally and the other by tube These diets are high in protein, 
high in r arboliv cliate, and low in fat if necessary, 7,000 to 10,000 calories can 
be given daily over a pci rod of lime piopoitionate to the amount of weight lost 
Vaieo feels that this diet lessens the operative risk inasmuch as restoration of 
nutiitioii.il balance is necessary in spite of an adjustment of water, electrolyte, 
and hemoglobin values 

If the lesion is abdominal and there is any evidence of intestinal obstruc- 
tion, measures should be directed toward decompression with a Mrller-Abbott 
or an inlying duodenal tube with continuous suction (Wangensteen), since the 



SUIGFR1 or CANCER 


91 


procedure is well known to reduce greatlv the operative and postoperative 
complications secondary to distention The oral civitv mav be made safer for 
surgery by the extraction of hopelessly carious teeth Chemotherapy and 
antibiotics may play a most important prophylactic role m the preparation of 
tlic patient for surgery, following which infection is a likely complication The 
administration of sulfonamides, which are used to inhibit growth of intestinal 
organisms has become routine prior to surgery on the colon Preparation 
of the patient until he is a reasonable operative risk may rcquuc prolonged 
strenuous and repeated measures, but in the majority of cases it can be done 
in ten davs to two weeks 

Anesthesia — Because many radical operations for cancer are time con 
summg, the anesthetic must be one which can be given for several hours and 
yet give minimal postoperative complications Tor abdominal cancer surgery 
continuous spinal anesthesia has grown greatly in popularity (Lemmon, Coopei ), 
since it allows excellent relaxation, has a minimum of risk, and can be supple 
mented with ephednne to maintain the blood pressure, and with small intra 
venous doses of sodium pentothal if additional anesthesia is required Con 
tinuous spinal anesthesia allows the surgeon to operate without hurry, and it 
allows the patient to be nursed through a prolonged tiying procedure without 
being subjected to the additional hazard of an inhalation anesthetic 

General inhalation anesthesia for abdominal surgery is still selected by manv 
surgeons Ether and the various gases and their combinations have their 
various disciples Intratracheal administration of general inhalation anesthesia 
has proved especially desirable for upper abdominal surgery Curare with 
cyclopropane has gained much favor because of the excellent relaxation with 
light anesthesia and high degree of oxy gcnation 

The surgery for cancer involving the thorax and head and necl , like 
surgery foi any other lesion in these regions is dependent on good anesthesia 
A competent anesthetist is indispensable The choice of anesthetic agent and 
means of administration should always aim to provide a high concentration of 
oxygen and an adequate airway If the patient cannot be anesthetized and 
placed under perfect control, with good color and a flee airway, it mav be wise 
to cancel the operation This is especially true if the operation is expected to 
bo of long duiation The use of an intratracheal tube is verv frequently the 
most satisfactory solution to both the adequacy of anesthesia and the adequaev 
of surgical exposure The choice of anesthesia m a given case mav be the majoi 
technical problem of the entire procedure and should therefore receive adequate 
thought and planning Tracheotomy is frequently done following major sur 
„crv about the mouth and jaws The performance of the hachcotomv early 
and the administration of the anesthetic thiough the tracheotoniv tube is manv 
times a happv solution to a difficult technical problem Local anesthesia is 
quite adequate for mam of the minor resections about the face uid mouth and 
frequent h m the form of regional nerve bloel , mav he the choice for a major 
proecdure As a genenl rule the intravenous administration of sodium pento 
thal should not bo used when the suigen involves the mouth and neck unless 
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Uieic is absolute contiol of file an way lry intialiachcal tube 01 tiacheotom} 
Sevcie laijngospasm lias lesultcd when pentolhal has been used foi these pa- 
tients without adequate snfeguaid 

Conduct of Operation — The opeiatne pioceduic is on]}- one step m the 
tieatment of a suigical cancel patient and slimes unpoitanee with pie- and 
postopeialne caie It desenes the same planning and attention to detail 
Adequate assistance must be available this means not only opeiatmg assistants 
and a muse, but an adequate baelJog of cloctois and muses who me expeiienced 
in the intimacies of the \mious pioceduies and who can alwajs be cal’ed on 
when needed The success oi some imohed pioceduies depends as much on 
opeiatmg loom man powei as it does on the skill of the suigeon Fiom the 
sui goon to the oidcih, the opoi at nig 100111 peisonncl should function as a team 
Facilities foi fio^cii section and expeit mteipictation me essential Success m 
mail} cases will depend on the undci standing and skill with which leplacement 
thciapy is conducted dining tlie opeiatne piocodmo Tlieie is no suitable sub 
stitntc foi wdiolo blood as a icplacement agent, and its fiequcnt use demands an 
aiailabihtj of a blood bank The extent of the opciation, its duiation, the 
amount of law tissue exposed, and the bleeding imohed should dctcimine when 
and how' much wliole blood is neccssai} Tiansfusion should be stmted eaily 
To wait foi delation of pulse and chop m blood piessiuc bcfoie stalling blood 
indicates an ignoiniice of the plnsiologic changes that me taking place dm mg the 
opei ation 

An lmpoitant technical ti end is tow aid the use of alloy steel wile for 
closme of abdominal w'ounds as advocated bi Jones Closmc bj this technique 
has been a definite advance in cancel smgen foi eliminating w'ound dehiscence 
and infection It pioinofcs healing of wounds without complications in spite of 
caicmomatosis, laimdicc, 01 cachexia, and in addition it detiacts fiom the 
dangeis of wound chsi option m eaily ambulation 

Postoperative Care — The postoperative caie should be dnected to icstonng 
to the patient all noimal plnsiologic functions To do this, it is necessaiy to 
keep a caieful leeoid on all those functions which clinical and laboiator} 
methods allow to he followed Of utal unpoitanee aie the tieatment of anemia 
and hypopiotememia Watei and eleetioljte balance must be maintained the 
nutntional state should be suppoited, and paicnteial piotein (ammo acids), 
cai bohj di ate, and vitamins should be given as indicated By carefully follow- 
ing the patient’s biochemical status, it is possible to maintain balance until the 
cntical postoperative penod is past With the le-establishmcnt of peristalsis, 
the closure of fistulas, and the attainment of an adequate oial intake of the 
vital nutntional and chemical substances, the patient becomes self-sustaining 
In ordei to cany a cancel patient to tins stage, it is essential that the principles 
of parenteral feeding (Elman) and the maintenance of fluid and electrolyte bal- 
ance (Collet) bo clcaily undeistood 

Early postopeiativc ambulation has been accepted with mci easing en- 
thusiasm as being of benefit to eldeil} cancer patients It lias definitely de- 
creased the moibidity b} 1 educing the incidence of postoperative complications 
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and bv preserving the physical wellbeing of the patient Unfoitunatelv, it 
apparently does not cause a decrease m the incidence of deep leg vein thrombo 
phlebitis (Blodgett) 

Recent advances in the diagnosis and treatment of postoperative thromboses 
of the leg veins have placed this hitherto uncontiolled complication in the cate 
gorv of those amenable to active treatment The subject is particularly impor 
tant in the field of cancer surgerv since so mam patients fall into the age group 
in which phlebothrombosis and thrombophlebitis most frequentlv occur It is 
beyond the scope of this presentation to go into the details of treatment of these 
conditions, many points of which are still controversial Suffice it to say that 
early recognition and an energetic attack using venous ligation or anticoagulants 
as indicated will be an inseparable part of postoperative care of cancer patients 
if the incidence of pulmonarv embolism is to be reduced (Homans, Allen Hunter, 
Bauer, DeTahats) 

Reconstructive Surgery — In the siu D ical treatment of earner luge areas 
of body surface and of the face and necl me often destroyed There comes a 
time when such cases become rt constructive pioblcms rather than cancer prob 
lems Treatment should not be considered as complete until them has been a 
satisfactory cosmetic and functional restoration It is not enough to cure an 
extensive caicinoma of the buccal mucosa by resection of the jaw and check 
leaving the patient with an open, drooling mouth All defects must be repaired 
or else the patient remains an unsightly or even hopeless cripple The surgeon 
handling such lesions should have enough training m reconstructive plastic 
surgery to remedy any defects he makes or lus original planning should provide 
for placing the patient in competent hands when the time for reconstruction 
arrives 

Neurosurgical Procedures for Relief of Pam in Advanced Cancer — A 
small proportion of the cases of advanced carcinoma present intractable pain 
Spiller first introduced chordotomv to relieve pain below the diaphragm and 
later, Stookey performed high cervical chordotomv to alleviate pain from ad 
vanced carcinoma of the breast "White reported sectioning the spinothalamic 
tract to relieve pain in the upper neck and posterior sc ilp However, these pro 
eedures arc not without disadvantages Incomplete sectioning of the spino 
thalamic tract results in failure There is invariably a retention of urine which 
may be persistent Intraspvnal sectioning of the sensory roots (posterior 
rhizotomy) results in a complete loss of sensation in the areas supplied by 
these roots The pain of advanced carcinomas of the maxilla, mandible and 
tongue should be cared for by measures directed to the ablation of sensation 
in various branches of the trigeminal nerve At times intracranial sectioning 
of the sensorv root is necessary In most instances however, such palliative 
procedures can be avoided and satisfactorv results obtained b\ intelligent pro 
gressno administration of analgesics and narcotics 


Tlic foregoing chapter can onlv be expected to touch on the broad general 
principles of cancer surgery and to emphasize some of its major aspects Surgerv 
is the onlv hope of cure m manv malignant lesions, but the day is past when a 
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suigeon can be eonsideied competent sunph bcrausc be is technicall} capable 
of cairjing an operation to completion The cancel surgeon must be pathologist, 
amateui physicist, pin sioloinst, and statistician as well as surgeon and 
philosopher 
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Chapter V 

RADIOTHERAPY OF CANCER 

Just over half a centrin' ago, the searching observation of an austere Gei 
man professor of phvsics resulted in the discoven ot "a new kind of raj* 
which was later to be named, m his honor, the Roentgen rag A few years 
later, a frail, vonng, and sentimental Polish woman Mane Shlodowsha chose 
the subject of her thesis for a degree of Doctor of Sciences, and, without sos 
pecting it embarked on a most fascinating though trying yovagc for an un 
known destination The discoven of a new element polonium, named after 
her countn of birth was but a landmark in the search of this indefatigable 
woman loving wife and tender mother as well as incomparable investigator 
Inspired by the serene lore and judgment of her French husband and col 
laborator, Pierre Cune she pursued a long investigation which led them to 
the discoverv of radium And it was soon realized that the roentgen rajs were 
artificiallv produced elect romaimetic waves similar m nature and differing only 
in quahtv from the gamma ravs of radium These remarkable discoveries be 
came but the preface of an interminable volume of interrelated discoveries 
of imponderable magnitude that were to change the old conctpt of immutable 
substances and indivisible atoms that were to project light in the historv of 
matter and its erolution in the cosmos, and that were to lead man to irruption into 
the infinitesimal planetarv svstem which is the atom, to grasp its secrets, and to 
acquire possession of the forces or his own destruction The pleiad of scientists 
who wrote these new chapters forms a dissonant list of names Planck, Ein 
stein Rutherford de Broglie Bohr, Irene Cnne Joliot, Lawrence, Compton, 
Chadwick, Fermi Oppcnheimer 

Radiotherapy, the application of ionizing radiations to the treatment of 
disease remains the most constructive consequence of their discoverv The 
place that radiations hold in modem therapeutics is a credit to the fen pioneers 
who persistently pursued the necessary research The practice of radiotherapy 
requires a fundamental knowledge of clectricitv and of the physical properties of 
radiations of radioactmtv of the production of roentgen ravs and of the inter 
action of radiations and matter In addition an intelligent application of 
radiations m therapeutics requires a knowledge of their effect on living cells 
and different tissues, m short a knowledge of radiobiologv 

Radiotherapv has been applied succcasfollv to the treatment of skin dis 
eases and its anti inflammatory effects arc put to great use in the treatment 
of a large number of affections of different sv6tcms But the application of 
radiations to tl e treatment of malignant tumors is a considerably more serious 
undertaking in which tbmr unique properties arc exploited to a limit where ir 
reparable damage mav result and human life mav be at stake The empiric ap 
plication of radiations (with forccfulncss as well as with timiditv) the unskilled 
balanec of factors their use where z* is not propcrlv indicated often result in 
failures, accidents o- at bes* in undesened discredit Imprenements m 
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geneuting equipment and dosnncliv have been welcomed, but ratbei than sim- 
plifjing tlie piaclice of radrotheiapv, thev have icdoubled tlie demand for ski]] 
Even if no fuitliei lrnpiovcineiils in oquijunf lit iuif to be made and 0111 knowl- 
edge of phjsirs weie at <111 end, thf results of ladiotheiapv of (amci fould still 
be impioved scvnal f old In a moie extensive undei standing of radiopbvsiologv, 
bv a gieatei clinical contio) of the adininistiation of ladiations, and bv an in- 
fieased knowledge of the pathologv of cancel among those who undertake to 
fic.lt this diseavi Bv knowbdge of pathologv is not heic implied a meie pre- 
tense of m if 1 os' opu k t ogintion 01 fad ivei if f lagmrnts of tumors but a thoiough 
aequaintaiiff with the lift hisfoiv of thfsf malignant tumois (the late of their 
giowth |)i(l(i)ffl modrs of spit id ladiopln xjologic if spouse) that is a know 1- 
edge of then dvnamn < h.nac ti 1 isfn s \ huh is afquind bv piolongfd fontaft 
with f.iiufi jiatunts 111 tin lifisjnt.il wauls and follow up limits what is If, lined 
it t lif autojisv tablf aiul thiough (hr mniosfojie bffomes til'll 1 meaningful 
f oinjilenif nt 

Tl ( knowhdgf of jihvsus biologv, mi] jiathologv and the net ess miv wide 
flinual expeiiciiff wlmh is Hquiifd of a c omjietf lit l.idiotheiapist nnplv a 
long vfisatile tiaining But onlv thus f fjin pj>f d fan tin jadiothciapist succeed 
in the difficult and delicate task of ajiplving his poweiful means to the nerex- 
sities of the case 1 Badiotiu iaj>v coulil liaidh be rallfd a supeisjirc laltv It is 
indeed a laie exainjilr of the blending of vailed disf ijilinrs to puiposeful and 
significant ends 


The Physical Foundation of Radiotherapy 

In th< gamut of (l'ftiomagnetif wav's v huh ixtends fiom the clc'ftnc 
wavrs (100 000,000 000 fin maximum wave hngtb) thiough the indio waves 
to the visible light (0 0001 fin maximum wave lingth) and ultiaviolct lavs 
tlu locntgei) lavs laflium, and fosmif lavs offupv the other extieme (to a 
known 0 000 000,000,001 fin wave length) Radioactivitv is the natuial piop 
fitv of f ei tain elciiif ills found 111 lx ltuif .ind it fonsists of the spontanrous 
(mission of ladiations due to a disintf giation of its unstable atoms In 
theiupeutux, indium is .it jiicxtnt the most v idflv used of the radioactive 
ehments but otlui elements 01 aitififialh ladioaf tivatrd substarues are also 
used Roentgen i.ns aie obtained bv apphing high potential eleftuc funents 
to the clertiofhs of a spc'ialh designrd vadium tube Othei loni/mg ladiations 
such as ncutioils, juotons and alpha jiai tides have not vet been widelv used 
for therapeutic pui poses 

The beam ot ladiations which is piodured in a loentgen lav tube is not 
homogeneous, the wave length of its constituents varving fiom a maximum to a 
minimum, an maease in tlie Liloiollagc ajipbed to the tube results m a lowering 
of the minimum wave length ravs within the beam Since their abilitv to pene- 
trate matter is grratei as then wave length decreases, an increase in kilov oltdge 
results in a relative improvement of the penetrating ability' of the beam of rajs 
The “superficial therapv” equipment used m deimatologj is usuallj 100 kv 
or less, and the most common “deep therapv” equipment works at about 200 
kilovolts Roentgen ray equipments up to 1,000 kv (“supervoltage”) have 
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been available in a limited number of places for several jenrs The develop 
ment of the betatron b> Kerst ha? opened the possibility of obtaining beams of 
loentgen rajs of from 1,000 to 100 000 kilovolts The designation of “mega 
voltage” has been suggested for this new range (Lcucutia) 

As radiations hit matter thej aie absorbed in a variable proportion dc 
pending on their own quality and the natuic of the matter Metals absorb an 
mci easing amount of radiations as their atomic number inci eases The inter 
position of different thicknesses of metals (aluminum copper, tin, lead) in the 
beam of roentgen rajs results m the aircst of a greatei propoition of * soft 
or longu wave length lavs and consequent! j in a relative improvement of the 
quality of the beam This is the punciplc applied and known as filtration but 
a filter is not exactly like a sieve (Quimbv) since it adds its ovvn imprint 
(characteristic tajs) to the beam of i additions and it also arrests some of the 
‘hard” or shorter wave length radiations 

As the roentgen rajs travel awav from their somcc tliej disperse, at points 
increasing!} distant from the taigct the beam is distnbutcd over mcreasmglj 
large surfaces which varv jvropoi tionatclj with the quarc of the distance Con 
scqucntlv as the distance from the source mcieas s the amount of radiations 
received bj a given surface decreases with the squaic of the distance (inverse 
square law) In other words at distances of 10, 20, dO 40 r )0 cm , etc, from 
the target the amounts of radiations received bv the same squaic surface varj 
as Vi Vi Vic, V. etc Note that as the distance increases, there is less dif 
ferenee between the amounts of radiations received at two consecutive points 
Thus the amounts icceivcd at points 10 and 20 cm from the tirget differ from 
each othci is 1 to M while the amounts received at points 40 and 50 cm from 
the target differ onlj ns Vtr to , or appro\nnatclv as 1 to % Conscqucntlj 
^ssmnlllg the absorption and scattering to be zero the maximum amount of radi 
ntions winch could be liansnntted tlnough an object 10 cm thick placed 10 cm 
from the target is \\ of the incident amount But vv hen the s unc object is placed 
40 cm from the target, the maximum possible transmission of radiations through 
its title! ness rises to almost -4 of the incident amount The iarqct object distance 
is therefore of importance m the trinsnussion of ridiations ni depth 

Interaction of Radiations and Mat er — \nion,, the v irious properties of 
ridiations arc their ability to produce fluorescence of certain substances 
(Utilized m radioscopv), their photochemical effect (utilized m radiographs) 
md thtir ability to discharge elcctmallv rharged bodies to produce ionization 
\s ridiations pass through mittcr there is an int raction of one on the 
other which results in a complex progressive tiansformation of the incident 
tncrgv Ionizing radiations are capable, 1»\ their !u„li intrinsic cncrgj, of ebs 
ruptittg the atoms of the matter thev inverse Because matter is made mostlv 
of emptv spans it is perfect lv possible for a rav or photon to pass through it 
without being affected but when H hits an atom the collision mav have either of 
two tvpcs of effect (1) the photoelectric effect, in winch the rav loses its entire 
energv in the dislodgnimt of an electron from its orbit these dislodged electrons 
l»eeome negative urns cub one of which mav produce several thousand ion 
pain along their rijm„ path and (2) the Compton effect, in which the rav 



OS 


CAN'CrR 


loses only pait of Us cneigy m dislodging an electron (lecoil electron) and 
proceeds, deviated from, its onginal path (scattered photon), with a reduced 
energy but capable of fuithci collision The photoelectric collisions are most 
frequent m the intei action of Ion voltase radiations and matfei, their number 
decreasing (but the range of the dislodged electron mcieases) as the voltage 
is raised The Compton collisions become picdominant (and the range of the 
recoil elections becomes longer) as the voltage mcieases The atom deprived 
of one of its elections becomes a positive ion when anothei electron replaces 
the missing one, a cJiaiactcnstic uty is emitted, the wave length of which depends 
on the natuie of the tiaveised clement and the position of the dislodged electron 
The scatfeied 01 sceondan radiations (photoelections, recoil electrons, 
scattered photons, and chniaetenslic rovs) which icsiilt fioin this interaction 
of radiations and mattoi may tiave] in the same diiecfion as the incident radi- 
ations (font aid seattei), but a poition of it takes a retrograde path (back 
seattei) Thus at any depth of matter, the amount of ladiations received is the 
icsult of the addition of the iiiialteted pai t of the incident beam plus the for- 
waid seattei plus the back seattei In indiotliciapv of 200 kv , tbe unaltered 
pait of the incident beam which i caches a point deci cases lapidh with greater 
depth and becomes infciior to the amount of foiu aid and even back scatter 
ladiations With supcnoltngc equipment of 3 000 kv oi more, the unaltered 
pait of the incident beam which roaches in depth lcmains the largest of the 
thice components foi a eonsidcinblv gieatei depth, the foiward scatter icmams 
impoitant but the back seattei is minimal 

Measure of Quantity and Quality of Radiations — The ability of roentgen 
lavs to ionize gn=es lias been utilized foi measuring quantity, since the ioniza- 
tion pioduced is piopoitional to the quantitv absorbed bv the gas An inter- 
national unit, convenient because of its reproducibility, has been agiced upon 
the roentgen Ionization chambeis or dosimeteis which report the amounts of 
ladiations m roentgens are cunently used Because the range of dislodged 
electrons vanes with the change m voltages, the dimensions of the ionization 
chambers must be changed accordingly or the chamber differently constructed 
foi ladiations of difteient quality , thus, an oidmary dosimeter cannot be used 
to measure the ladiations emanating fiom ladium, for instance, m order to 
express them m loentgens 

For a long time, the quantity of ladiations delivered by ladioactive sources 
has been expressed m mtUicuries destroyed and also bv the product of the amount 
of radium used and the time of exposure, that is, in milligram hours Both 
of these expressions have the disadvantage oi being doses at the source and not 
doses absorbed Under specified circumstances, milligram hours can be ex- 
pressed in gamma roentgens 

The qualitative composition of a beam of rays, the relative proportion of 
radiations of shoitei oi longei wave length, is obviously of importance in the 
appreciation of physical possibilities To obtain this information, a long spec- 
troscopic analysis or other complicated studies are necessary For practical 
purposes, the quality of a beam may be appreciated by a study of the absorption 
curve when it passes through increasing thicknesses of a given material Since 
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what is generally required is a general idea of the penetrating ability of the 
beam, it has been agreed that this is simply expiessed in a single figure bv the 
half talue layer , this is an expression of the thickness of material which reduces 
the meident dose m half and is usuallv expressed in millimeter thicknesses of 
aluminum or copper It must be remembered, lion ever, that while working with 
beams emanating from different sources, one may reach an expression of the 
same half value laver with beams of very different qualitative compositions 

Biologic Effects of Ionising Radiations 
Tlie administration of an excessive amount of radiations to any Irwng 
tissue results m damage to its different components, a damage winch is greater 
nearei the source of the radiations but affects indiscriminately all Irving cells 
m the field in what has been termed a diffuse cytocaustic effect This effect dif 
fers in no wav from that which is due to an excessive application of heat, cold 
or caustic substances (Regaud) On the contrary, appropriate amounts of 
radiations of good quality may traverse the superficial layers of tissues w ithout 
affecting them and only have an effect upon certain more deeplj situated cells , 
this latter phenomenon, the selective cytolethal effect, is the one utilized in radio 
therapv of malignant tumors 

The lethal effect of radiations on living cells is the final result ot the loniza 
tion produced in their collisions with the components of living tissues But 
while the death of the cell mav immediately follow in some instances, the dam 
age done may become ostensible only after the cell undergoes mitosis and still 
in other instances it is only appreciable m the cell’s descendants Bergonie 
(1904) noted no visible changes m the appearance and movements of spermato 
zoa irradiated in vitro, but Bardeen and Regaud (1908) demonstrated that 
irradiated spermatozoa were cither rendered unsuitable for fecundation or 
resulted in abortive or monstrous fecundations Guillemmot irradiated dry 
gram and found that it kept a latent lesion which brought about anomalies 
and death at some stage after its germination the same was true of grain 
which was not planted for several months following irradiation 

The expression lethal dose has no significance in radiobiologv Cells of the 
same species simult uicouslv irradiated die after receiving extremely variable 
amounts of radiations The introduction in biology (Crowther, Condon) of the 
idea of tlie discontinuous absorption of the incident energv furnished Lacas 
sagne and Holwcck with a means of conceiving the action of radiations on the 
cell working with different unicellular organisms they found that irradiation 
induced several tvpe:> of lesions among the individuals treated and that the rela 
tnt proportion of these lesions varied with the dose Interpreting these facts 
according to the quantum theory (corpuscular nature of radiations), Lacassagne 
(1934) and Hoi week attributed these lesions to different qualitative and qtian 
titotivc action of radiations on the individual cells 

1 Immediate death due to simultaneous absorption of a large 
number of particles in the cell, resulting m destruction of the different 
cellular constituents 
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biopsy is possible If the tuinoi is voluminous and nomicleialcd, aspnationi 
biopsy will obtain adequate innleiial to substantiate 1 he diagnosis Wc feel tlmt 
aspnation biopsy in the diagnosis of questionable tumoi of the lnenst is not 
indicated as a basis foi tliciapeutic decisions (see chaplet on pathology) The 
matenal obtained may be difficult to liiteipiet, and a diagnosis of a benign tumm 
m/ij be obtained in the picscnce of cancel This nia\ gne a false sense of 
secuiity Biopsy tlnougli the nipple nun be done but is not always jn nctic.il 
(Lcboigne) On smgical exploiation of the bienst, an expel lonced suigcon is 
able to iccogiu/c the natuie ol the lesion m mot tine -fouiths of the cases 
Ilowcsei, it fio/cn section is neccssais loi the diagnosis, the attitude of the 
pathologist should be consei \ at is e 11 the lesion is definitely malignant, then 
ladical mnsteetoim should be done, but li it is delnnteh benign, local excision 
lollowed In eaiciul histologic examination should be earned out li theie is am 
question in the diagnosis, a biops\ should be taken, the suigieal incision closed, 
and the patient letuined to the ssaid until multiple sections ot the national can 
bo studied It the lesion pioses to be malignant, no haim has heen done In 
having the patient watt ioih-etghl houis loi opeiation 

Examination of the Plcuial Fluid — At times the tumm mas base spioad 
to the plcuia liom which bloods plcuial fluid can be obtained Tins can be 
icntiifugcd and sectioned, and at Junes, a diagnosis obtained Aom it 

liiopiii of M clast uses — Sometimes theie is siquaelasK ulai lsinph node in 
volsemcnt ssbuh may be Inopsied m eases m wlinli theie is mils questionable 
opciabilits In a few instances, skin nodules mas piosidc a means of diagnosis 
of eithei the pnmaiv tumoi oi of a postopciatisc leemienee 

Differential Diagnosis — Chi onu <i/stu mastitis is a benign lesion often 
umfused with caiunonm of the bieasl (Bn onu esstn mastitis is a imsnomci , 
fibioadenomatosis ssitli oi without evst ioimation is piolmblv a bottei tcim 
usualls oeems m paious ssoinen ssitb small bieasts The condition mas < is 
appeal dining picgnanes Local lceui i cnees oi the deselopnicnt of new esion 
m the opposite In east .lie common It is piesent most commonls 111 the Rl'l' c ’ 
outei quadiant but mas oemi in othei cpiadianfs and esentualb insose 1 
entile In cast It is often paint ul, pai ticulails m the '"imcnstiiia P el ' 
and aeeompanying meiistmal distiubanccs aie common 'PPlc < isc laigc, 
ally scions, oeems m appioximatcls 15 pci cent of th cases, but > c,e ‘ (lrtI , 
changes in the nipple itsell The lesion is difluse without xi.up ' c,n ‘ )(i( j 
and without fixation to the oseilvmg skin Multiple essts aie 1,M h 1 ’ ^ 

fiuctuant and mas tiaiisillumiiiatc if tbes base eleai Ilunl - nm ] 

aiea oi chi onu cvstic mastitis lecls like a tumoi but it is usti.i s sum 
well delimited The axillais Ismpli nodes ale usualls not enlaigec ^ s lu«e 

Gioss examination of eluonie csslic mastitis lathci infiequeiills s i ^ (s 
bluish cssts (blue dome evsts ol Bloodgood) Mine often, loss <;x 0[ir jn /tin 
aie multiple and small, with mlcncnw" meieascd sellowisi gias 
The cssts contain scions oi s isoid liquid The sellowish gins t,ss,R JS fie 
and docs not xlioss Hie chalky stieaks of eaicmoma I P' 0(,( 
quentlj bilatcial (Ttcelus) 



CANCER OF MAMMAR1 GI AND 


953 


clinical impressions can be A senes of eases Mas anils zed it our hospital and 
the following figures were obtained 


rVALUATlOK OP AXU.1ATY LYUI1I NODES CASF 

Negative agreed upon dim ally and pathological!' 29 

Positive, agreed upon clinically and pathological!' 29 

Negative clinically, positive pathologically 1“ 

Positive clinically, negative pathologically 11 


101 

Certain general conclusions can be diawn fiom this In the fiist pi ice, if 1 
large hard node (greater than 3 uni or one that is fixed is found in the 
axilla it is usuallv carcinomatous The most common crior is the clinical in 
ability to detect some nodes which arc alrcadv invaded Inasmuch is the axilla 
is a large space, nodes ma\ be missed and positive nodes mav be verv small and 
easily lost within the axillarv fit When there is ulceration of the primarv 
tumor, the nodes are often enlarged and firm due to inflammation, and the 
usual clinical error is to consider these nodes metastatic 

Tran sillummat ton of the breast may give additional information for the 
differential diagnosis of breast lesions (Cutler) Tins should be done in i tot illv 
dark room with an intense light so that good visualization of am mass within the 
breast is possible It is of particular value for the lccogniUon of cysts and 
hematomas and for the localization of duct papillomas Cvsts containing clear 
fluid are translucent, but if the fluid is milkv or bloody , then thev mav be opaque 
Hematomas do not transdlummate Transillumination is of no value in differcn 
tiatmg between a benign solid tumor and a malignant tumor (Cutler) 

The clinical examination of a male patient with carcinoma of the breast 
docs not differ fiom that of carunoma of the female breast The tumor, how 
ever is more frequently seen within the region of the nipple, often has a longer 
history, and frequently shows ulceration This occurred m 38 per cent of the 
418 patients reported on In W ainnght It is the most frequent tumor affect 
uig the male breast 

Roentgenologic rxnmmation — If radical mastectomy is contemplated for 
a carcinoma of the breast and there ire no symptoms suggesting metastascs, 
a roentgenogram of the chest is indicated to rule out pulmonary involve 
ment If there arc symptoms suggesting bone mclastas s then other roentgeno 
grams should be tal en as indicated In some institutions routine skeletal films 
arc done including chest, skull dorsal and lumbar vertebrae, and pelvis all of 
which arc the most frequent sites of Iwnc involvement I mtures intense pam 
or svmptoms suggesting sacroiliac disease mav be signs of metastatic disease 
Kotntgenograms show a destructive process of the involved bone or bones for 
these lesions arc usunllv bone destroy ing rather than bone producing There 
mnv be multiple lesions but with svmptoms referable to onlv a few of them 
The roentgenologic examination of the bienst with or without injection 
of opaque material through the nipple has also been used in the diagnosis 
(Lockwood Leborgne) 

Methods of Obtaining a Positive Diagnosis— In all p iticuts who arc 
operated on n pathologic diagnosis is assured In all other patients a biopsy 
should be done as a matter of record If the Jcsion is ulcerated, an incisional 
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oi mtiacanaliculai 
of connective tissue, 
invaginations 


The mtiacanaliculai 
llas a piedisposifion 


jaiietj because of the i.ipid 
to the foi mation of nitiaemial.culai 



S CC7 Photonucrogi iph of fctol t>pc of flbro'idcnom'i (low power) 

in nlnch 0 ) 1 ^ 11 ^* ,loac t cn °nia is not a pictanccious lesion, it is a discictc tumoi 
site of 1 rr" C slloma 011 lf nc occasions o\ci a long pcnod of tune inn' he the 
to ho ec°; i * m f° l n ^iosaiconia In some instances it is clinical!.' impossible 
am t lat the lesion is a fibiondenoma, and it is ah'a's simple! to cvi"’ 
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Scictounq adtnosii oul> larch foims a palpiblc tumor It is \cr\ fix 
quuith foe il and mn\ be nustnUn foi eiremoma both giossl} and micro 
scopieilh At the Mcmmnl Jlospitil ihont twelve eases were found m 1,000 
opu at ions foi t umois ot the buist m one \cai (I ootc mid Stewnit) The 
following description of the gloss findings is summamed fiom the cm client 
description b\ 1 ootc and Stew nt Si loosing idcnosts most often occurs m 
pitientx 20 to 30 \eus ot m,i Thi „iowth is fiech mo\ able in the In east its 
ionsist<nc\ is less lubbciv than that of a fihioidcnonia and instead of a smooth 
globoid shape the tumoi ma\ exhibit some nodulautv and inning coaisencss 

If the chmci! implosion of emmoma is earned to a sim,i«d cxploi it ion 
with flown section then is (hn„u tint the microscopic cxmmnition ml! add 
fmthoi lonfusion On section it shows indefinite encapsulation and a grajish 
white oi pmkishviUow suifici but the challv stieals so oommonh oiiscned 
in caieimwna aic tisunllv absent Most nnpoitaiit is the usualij definite lobula 
tion Manj chingts cm bo obsenod m the duets luni a;ul connective tissue 
strom i Some of tin sc no sigmficnit but others mar be due to admitting age 
md nonspecific mflammaton pioe sses The piohfuitnc ehangu an most 
lmpoitint When one change is pu suit otheis ire aho usiulh obsc nod These 
include npoei me cpillulnnn blunt dm t ulenosis papiUonntosis and sekiosnig 
\dcnoMs Thuc is piohUntioii ot tin aum md the connect i\c tissue mas m 
orcasc and distoil the aidntotmvl pittiin so tint a false nnpicssion oi piohf 
oration and invasion is t,i\ui Homui mitoses aic absent and the nuclei arc 
\cn rc_ulai m appeal uuc This piouss is due to an excessive imiltiphcition 
of both cxti i and inti ilolmlni poitions of the mamm ir\ pauncliv nm ( T ootc and 
Stew ait) Cutamh all patients with sclerosing adenosis disco\ucd before 
the menopause should he followed itidcfimtclj at six month mteivals 
\ecoiduv to Stout simple lnastectonn is mdicited in the eises of fibre 
vdeuomatosis in patients with a fatwilivl Uistow of cancel mid m patients ni 
whom there aie cltmenlh suspicious nodules of cxticmc hi peiplnsm 

/ duoadcnoiiun aic common lesions of the huast Tint some ulationship 
exists hctwun these tumors and lnpoiestio^cnism is suppoitcd l>j the fact that 
tliei tan be pioduccd with cstio n ui in nmmils 1 lbioadenorans occui at a mucb 
enrbci a„c tli m does c meet , is tho iu most common between 20 md 3") aenrs of 
u,t (ih d age meidenct from 21 to 21 sens) rduoulcnomns me usualh pain 
less lmt nm be tender the nipple itself is usualh normal thcic is no discharge 
md tlioic are no si m changes unless the tumor Ins u icbcd a large si/c thev 
ire fiech movable and firm with smoothh lobulatcd boimdaiics m contrast tr 
the indefinite out lints of carcinoma These tumors often grow lapidlj at the 
time of piCpit me\ or lactation Muttplc tumors occui in about 11 per cent of the 
tnsea New fibioiduiomas frcquenlh appear m the breast which has contained 
the disease but nm occur in either breast 

On gross examination fibre utenomas exhibit a well defined capsule with 
a slight I j nodular surface (TV 6GG) The cut section shows them to lie 
lobulatcd viUowtsU giav and Uomo.eucows m character There are none of the 
ehalU stroi! s so characteristic of caixmoma \t times tliev arc associated with 
evstic disease of the breast M»» roseopiealh tliev art classified ns pericanalicular 
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it locally At the time of opeiation, its cliaiactciistic appcaiancc is easily lccog 
limed If Uicie is any doubt as to the gloss diagnosis, fio/cn section can 
detciininc its cliaractei in 90 pei cent of the cases 

Benign nitniductal papillomas occin in women between the ages of 20 and 
G5 yeais Both the benign mtiaduet.il papillomas and malignant papillair 
adcnocaicinomas oeem most fiequently in the legion of the nipple and areola 
Veiy often the two appeal in coniunction with each otliei The benign papilloma 
is often soft and cystic and located m the cential poition of the hieast beneath 
the nipple, which is usually noimal A spoiadie discharge occuis in nearh 
50 pei cent of the cases and this is moic fiequently bloody than seious Pain 
is evidenced if and when sudden hemoiihagc into a dilated obstiucted duct takes 
place At the time of distinction, the tumoi may enlaige, but if nipple discharge 
follows, the tumoi mav dimmish to such a degree that it can no longer be felt 
This l eduction may completely lelicyc the pain The mass is usually movable 
unless infection has caused fixation and icti action of the nipple The axillary 
lymph nodes aie also firm and enlaigcd if infection is piesent 


On section of the tumoi, a eauhfloyyci gtowth oi yillamentous tumoi is 
seen piotiuding into a cist (Pig 60S) The cyst may contain a brownish- 
yellow fluid and cyidence of old hemoiihagc The papillaiy growth within 
the cyst is often multiple and mav yau m sme fiom 1 to 10 cm m diametei 
Occasionally an mtiaductal papilloma occupying one duct may show evidence o 
eaiemomatous change in only one poition, and because of this coexistence it ias 
been suggested that the malignant tumoi dcyelops from the benign one liar , 
howeyei, believes that an adenocaicmoma is malignant fiom the start apur 
studied fifty -eight cases of benign papillomas and dmded them into t nee 
tinct types accoiding to then oiigm the fiist ty r pe ansing fiom connec ” c 
outside the duct (foity-two cases), the second type arising fiom glandui. 
tissue outside the duct (nine eases) (both of these types gia ua y ° ‘ d 
into the duct), the thud type (seyen cases) ansing fiom d " ct cpl , ,, and 
behaymg y r eiy much like the tiansitional-cell caicmomas o i , ]m 

pelvis of the kidney This thud type had a tendency to ex enc oc. 

plant along the lamifications of the duct system 

Theie aie three possibilities of confusing a benign papi oma ^, n 
cinoma (1) If infection dcyelops m the papilloma, it causes xa ^ 

and letiaction of the nipple, (2) sections taken through tie . ca , 

may shoyv remnants of acini oi ducts, which are sometimes mis ncoiree { 
cinoma , (3) on sections taken at peculiar angles oi cut ta "° e " ‘ ’ emp hasizes, 

diagnosis of papillary adenocaicmoma may be ma e distribution, 

multiple sections should be taken in older to study caie u y mieros copic 
number, and character of the papillomas within the reas types out- 

examination of a biopsy, the tumoi should be either o ie rs ; , „ ith 

lined by Saphn, a cncumsciibed region of bi east tissue s ioii ^ discoyeied, 
the tumoi because of its tendency' to be multiple If t ie 111 , „, K p lc t a l papilloma 
then a radical mastectomy should be performed Tt en ie m ‘ , ant (Stout, 
is located aw 7 ay from the nipple, it has a tendency 7 to e rnoie ° p ]cn be 
1946) If it recurs after a simple excision, the entire breast should 
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Fig 66S — Intraductal piillloma «tth raplllary charnciorlstt s and delineation nenr the 
ba e of the nipple (Courtly or Dr Arthur I urcl> Stout Department of Surgical Pathology 
Columlla University New \ork N t ) 
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on Pins, o,l cv"„,„,t,o„ B.opsx alone sixes the diagnosis, although the histon 
01 1il0 f, -“-edncsgixr imj>oi taut Hue-, as to the i.atme of the lesion 

Some of the less common spocifii txpes of eaumoma nun cause difficult 
m (liflei cut i.d diagnosis fV/d' s disrnsr, heeattse of its long dotation, is often 
ton fused with iiiflaminatoi \ lesions of the nipple sonic of which begin on the 
ateol.i a finding "Inch max in itse]j mle out Paget s disease Iiiflanminton 
lesions often quitkl' de.n undei sxmptom.Kie tieatment Rcvcmatoid lesions 
appeal in xomig gills hut Pagd s is a disease of oldei women and is seldom 
sun in patients undei - J > seats Intiadmlal papillomas associated with infec 
lion and nifhuiuii itmii max lie ton fused xxilh l’.igot s, hut these tumois usuallx 
h.ixe a blond x disihaige and max 1 K 0 be difleiontiatcd bx jialpation Biopsx 
linn be neet ss,u \ liowixti to pioxe the diagnosis < onelusixelx 

Com rtlo nil i uioimis hot uise of then si/e and the ahsenee of nxillaix node 
inxolxenient mix be mninsid with (xstos.iuoma phxllodos winch arc usuallx 
<xstn and ate ixon nnue inliupnnt than the tomedo eatenioma Biopsv of 
touisi tasilx dit nits lln diagnosis x\lmh should lie made befotc opeiation m- 
asmui h is tin tieitimnt lot llust two diseases difieis As about 40 pei cent of 
the t otm do i u< mom is ale < entlallx loi ated, (hex tail also lie confused with huge 
intiatlmt.il papillate i \st ith munas in papillatx adenot aicuionias In both 
"t thtse imniitioiis tin tunioi is bunted m the legion oi the nipple and dis- 
thaige is «x idi nt The jupillux < x stadt nomas iiicirase and deciease in si7c 
lietanse of xanatmns m ohstiuetmn m tin main ducts Thex aie usuallx cxstic, 
hoxxexei and i mix it uh the si/e of the tomido taiunoina 

hifliimmntniii (iiniiwmii is xeix common)' confused with ensipelas 
tliosslx tin distinguishing liatmis oi these two diseases aie much the same 
lluwt'ti in nxsipelas the constitutional sxmptoins .lie much more sex eie, and 
the ft\ ei and It tn oi ' tosis mutli higliei Bi'sipelas lapidh legiessos under 
the sultonaninles It m.i' ottnt (luting pugnant' oi lactation and, in turn, 
he t oni used with mastitis But if the supposed mastitis lasts more than two 
weeks biops' is indicated 

Treatment 

bimuitx - Radical mastcctomx is the onh tieatment that ofteis an' cei- 
tamtx of cine foi eaiinioina ol the lneust This must include lemo'al of the 
entile hi east, o'eihnig shin and entnc pcctoialis nunoi the stcnial poition 
of the ptctoiahs niaioi, the deep fascia extending down to the iccti muscles, an 
the nxillnx contents I/xinph nodes max all be on the antenoi smface o !e 
peetoialis mnioi muscle (Wamiight) The deep fascia ot the iccti nmsces 
must be lemoxcd because I'Tiiph.itic xessels ate picsent in this fascia ( an e 
Since clinical appiaisal of a metastasis to the axillary nodes is notonous v 
accuiate, theie is no lustification foi doing am thing less than the ifl ica P 
ceduie if the case wan ants opeiation at all Am compiomise pioee ure s 
tustiflod Because of adxanees m both the selection of eases and suigicai ® n(] 
mque, the opeiatixc nioitalitv is now 1 pei cent oi less It must be stresse ^ 
lecogmzed, howexei, that in mam instances of adxanced caiemoma, su „ 
is not indicated and max ex en hasten the death of the patient 



CANCER 01 MAMillBY GLAf«D 


959 


removed Granular ceft myoblastoma can simulate breast carcinoma exactly 
both clinical!} and grosslv Its true nature will be repealed onl> b} frozen sec 
tion (Haagcnsen) 

Fat necrosis is relatively infrequent in the breast It arises following 
trauma and its clinical characteristics mimic with great exactitude those of 
carcinoma Occasionally fat necrosis occurs on tin scar of a mastectomy and 
it is prone to occur m large, fatt\ pendulous bre ists It may be attached to 
the shm, feel icn superficial have indefinite margins be almost stonv hard and 
is usualh accompanied bv se\ crc pain On gross examination these lesions rc 
semble carcinoma except for their somewhat greasv surface Frozen section mil 
weal their true nature Microseopicalh these cases alu av s show duct stasis 
with periductal inflammation If trauma occurred to a breast showing these 
pathologic alterations the development of fat necrosis would seem logical (Foote 
and Stewart) Simple excision is sufficient treatment 

Plasma cell mastitis must Le verv rare indeed Stout and Warren hi\c 
never seen a case of it and we have seen no example of it in our hospital In 100 
cases reported bv Adair the axcrage age x\as 36 xears It almost lnvanabh 
occurs in married women, the first sxmptoms consisting of pam accompanied bx 
a localized Tedness and sometimes a discharge from the nipple Many of its 
clinical manifestations are similar to those of cancer, such as retraction of the 
nipple, shm adherence edema, and enlarged axillary lxmpli nodes Because of 
these alterations radical mastectomx is often performed xxithout previous 
biopsy 

Grosslx the changes mav mxolxc large areas of breast parenchyma 
tisually there art a few small fou where softening due to inflammation is present 
■Microseopicalh there is evidence of a subacute inflammation of the duct system 
and sheets of plasma cells arc extremeh abundant Bacteria are infrequently 
present 

In one case which wc suspected of being plasma cell mastitis three large 
biopsies were taken all showing inflammation of the ducts plus widespread 
plasma cell infiltration The gross examination of the specimen however, showed 
a small carcinoma located 5 cm from the overlying skin 

An incisional biopsy of deep masses in the breast or axillary nodes mav be 
of value m differentiation from carcinoma However if there is any doubt 
as to the nature of the lesion, and in particular because plasma cell mastitis may 
mash underlying carcinoma, exploration with frozen section should be done on 
anv case in which the slightest suspicion of cancer exists 

Tu&crcuhms of the breast is very rare It occurs at an earlier age than 
cancer usualh between 20 and 40 years and is probabh a secondarv manifesto 
tion of pulmonarv tuberculosis As a rule the infection is hematogenous m 
ongm but occasionally it represents a direct extension from a tuberculous 
empvema The lesion is nearh alwavs unilateral, presenting multiple irregular 
slowlv growing nodules Some of these coalesce and rupture with persistent 
smns formation In rare cases the tumor mav be verv hard because of the 
overproduction of connective tissue mav have indefinite margins, and mav be 
attached to the shin It is impossible to differentiate these cases from cancer 
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pause Jmpi element ocemied m about 15 pci cent and llieic ime no chffeienees 
in lcsulls iihethei they neie cnsti.iled by i.idialions oi siugeij 

In cei lam instances of ciiicmonia of the bicast with osseous metnstuses, Eitio 
lias shown that slei ili/ation In ladialions inaj lie of considciable value Ee 
< aleifiention of osteoh tic hone lesions linn tube place iogetlici with inai ked iclief 
liom pain and pi elongation of active lite It is lmjiossible to say lvJictliei life 
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I IK 070 — Mtikod iioHtnpci'itlvc cilcnm of tlio mm nnil recurrence In the lntr 

is pi olonged by casliation Bitvo did not iceommcnd me tas 

ili/ation m pi emcnopansal patients who did not have euc mctaslnscs did 

tases, but lie ielt that about one-llmd of the patients 1 , 0 f trent- 

lecoivc lolief Now nietastases oeciu aflci casliation, an 
mont appaicntly lias no effect upon visccial lesions istascs, loutuie 

Thcic is no evidence that when theic is no sign of c ff cc l (Ahlboin) 

slci ili/ation aftei ladical •mastectomy lostilts m any iiv0 
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Contraindications to Surgery —The absolute phjsical contraindications to 
operation ■winch Haagensen and Stout haw* outlined include 

1 The inflammatory ty pe of carcinoma of the breast 

2 Casts with e\tcnsnc edema of the breast when the edema involves nioTe 
than a third of the skin area 

3 Satellite tumor nodules in the skill over the bri ast 

4 Edema of the am 

5 Intercast al or parasternal nodules 

G Supraclavicular mctastascs 

7 Distant metastases 

<? Bieast tumors developing timing presnanew oi lactition 

ir ngensen and Stout believe that if stiffen is performed when these 
svmptoms are present, the duration of life after operation will Ik shorter than 
if no treatment is instituted Ccrtnmlv s\ m rccmrences will be frequent ami 
distant metastasis almost inevitable Moreover the opu alive mortalitv is high 
when the above conditions exist If rocntqenogr ipbic examination shows a single 
questionable metastasis to the lungs and from even other standpoint the ease 
is opcnble snrgerv should be done bennse these apparent h met istatie lesions 
may be due to nonspecific jntlamnntion or he tied tuhu colons foci The same 
ippbcs to question iblc lione lesions 

Physual Symptoms hot hcccssauhj Contraindicating Surgery — (1) A 
liard node m the supraclavicular region should be proud metastatic l>\ aspmi 
tion or formal biopsv In three of our patients nodes m tins area proved to be 
tuberculous, (2) ulceration of the skin is not m Hselt a couti vindication for 
it m iv occur m tumors of long duration and laige size which still hive not 
metast isi/od (3) solid fixation of the tumor to the chest wall is not an absolute 
contraindication for frequenth mil mentation surrounding the tumoi spreads to 
the pectoral fascia but line invasion of the pcctonl muscles Ins not occurred 
(4) i nodi larger than 2 *> cm m transvors d di uniter docs not imht itc ig mist 
opu at ion We have had several cases in which a smjc node mcisurin,, up to 4 
cm was involved In tumoi, vet the subsequent course was vrrv sat isf acton 

The treatment of tlu evstosureoma is itsudh i simple, misUctomv will 
i • niov a) of thi pee torn l fasci i If thue is uiv doubt ts to the extent of tumoi 
iiivastoti m tin pee ten d nmsvU llun hath the pci tor d»s major and minor should 
be removed util the willv dissected I mphisis is phecd on tunovuu the pee 
turn! muselis liec him tin si tumors tend to recur loe dh If siinph m isteetomv 
without remnant ot tin pi it oral umscUs is followed bx rtcurnnn the prognosis 
is poor but not nctcsMUlv Impede s*, and \ wide removal of the recurrence pee 
local mtiM Ics and axilla is then indicated 

CaiUatwn — ! mb first insisted upon the importune of owrim futors m 
i minium of the bri ist m nucc \\ mt/ was one of the first to advise the 
methodic m man stcttli/ition of dl patients with rminoma of the bretst 
\tlair reported on ?3» p mints with nnmman i ircinom i e is*rtUd either hv 
radrUmns or sitrgcn Ivirv pitnut with involvement of the axilla ion] 
recurrence or distant metastasis was vi mated cxnju those Invemd the meno 
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2 Delayed gioieth lesultmg fiom paitial dismtegiation of the 
piotoplasm 

3 Suppiession of motility lesultmg fiom an impact on the motor 
centeis 

4 Suppt cssion of i cpi oduction lesultmg fiom destruction of the 
centnole 

5 Aboitive anomalies of ccllulai division due to the destiuction 
of caicmg quantities of nueleai chiomatm 

6 Heicditauj malformations due to a lesion of a paiticular seg- 
ment of clnomosomir substance (gene) 

“It is this dissociation of the cclhihn functions, this iciitable microdissce- 
tion, that chat actci izes the biologic effect of ionizing ladiatwns in conti adishnc- 
tion uitli all othei physical and chemical agents ” (Lacassagne, 1934 ) 

The effects of ladiations on In ins cells cannot be explained, hocvecei, on the 
basis of physical tiauma alone noi can the complicated oiganization of normal 
tissues be consideied, foi the undei standing of i adiolnology, as the equivalent 
of an aggiegate of umeellulai oiganisms The chemical effects of ionization 
of eellulai components the possible changes of the permeability of the cellular 
membiane the ionization of cnculating mnieials and their effect on the mter- 
rhanse of fluids (I ailla Remolds), and the effects of liiadiation on the eon- 
neetne tissue on the blood supply, etc eontubute, m all probability, in a lesser 
or gieatei extent to the final lesults 

Living tissues lead sen diffeicnth to nradiations Tissues formed he 
uniform cell 1 - not usually ananged m laveis (nervous sc stem, muscle bone) 
crenel alls shoes cere pool ladiosensitnitv (Boiak), their mjunes through ir- 
ladiation aie usually an uidnect consequence due to lesultmg fibiosis or un- 
paued easculantv Tissues composed of multifoim cells m continuous trans- 
lormation, usually ananged m seeeial lavers (epidermis, semmifeious tubules), 
piesent maiked ladiosensitnitv But the individual cells of these complex 
tissues shoes a sen callable degiee of lesponse to madiations the germ cells 
f spemiatogomas basal cells of epideimis, Ivmphoblasts) being consideiabh 
moie affected than then somatic descendants, this lesults in an apparent latency 
of the eftects ecluch mac not make themselces evident foi seceial cceeks Perthes 
fiist noticed the conelation of lcpioductivitv and ladioscnsitivitv of cells, 
Regaud and Blanc established the basic expenmental facts cvlnch cveie con- 
firmed and expiessed in the foxm of a geneial radiobiologic laev bv Bergome 
and Tnbondeau 

The effect of radiations on living cells is the moie intense (1) 
the greatei then icpioductice activity, (2) the longer their mitotic 
phase lasts and (3) the less then moipliologc and function are dif- 
ferentiated 

In its general application, this “laev ’ has often been found inaccurate 
its iclatne calue is confined to the explanation of the different radiosensitivi v 
of cells within the same tissue, which mac be due to the greater vulnera i i 



CiXCEB or SUMMARY GLAM> 


963 


XFc feel, however, that in voung women with bone metastases there is nothing 
to be lost by sterilizing the oi arze> preferably bj radiations 

Castration in carcinoma of the male breast has produced verv striking 
clinical results with dramitie alleviation of hone pain regression at times of 
pulmonary metastases, and definite regression of the primary tumor The num 
ber of patients treated m this fashion has, however been small (Adair and 
Treves) Leucutia reported two cases with striking improvement of osseous 
metastases but there was little effect on local recurrences and % isceral metastases 

Testosterone propionate Ins recently - been used for palliation in adi anecd 
carcinoma of the breast In four of eleven patients treated bj Adair, there was 
regression of the metastases in both the soft parts and in bone Nathanson has 
treated advanced cancer of the breast with relative!} large doses of stilbcstrol 
In certain instances particularly in older women there was a favorable but 
temporary regression of the primary neoplasm Evaluation of this tvpe of 
treatment is premature because of the small number of patients treated and the 
short follow up 

JUoiothep \n\ — Except for epidermoid carcinomas the treatment of cur 
emomas of the breast is never primarily a rndiothcrapoutic problem if the disease 
falls within the realm of operability The palhativ e effect of local irradiations on 
inoperable carcinomas of the breast was recognized carl} (Gocht) , as applied 
to the reduction of pam to the healing of superficial ulcerations or to the ayoid 
anec of such ulcerations radiotherapy has a definite place Not infrequently 
larg< ulcerations may be entirely healed (rigs 671 and 672) but it is unhfceh 
tint this results in a prolongation of life unless it is through the avoidance of 
complications Radiotherapy may be applied with equal benefit to recurrences 
on the scar of a mastcctom} Sometimes there is only a negligible response and a 
questiomble benefit from irradiation The histologic character of the tumor 
is sddom consistent with its response to irradiations (Stewart) Lenz reported 
that in contrast with what might have been expected a large proportion of un 
differentiated tumors showed a lack of response to irradiations In spite of the 
possible failures, a thorough irradiation of inoperable lesions may contribute 
<! few satisfactory results (Figs 673 and 674) Bj using the rigid criteria for 
operabihtj of Haagcnsen and Stout a number of patients with locally advanced 
disease but without evidence of distant metastases are judged inoperable An 
attempt to treat these patients solely b> roentgenlhcrapv is then justified Lcnz 
(1946) reported a thoroughly studied group of inoperable eases in which the 
patients were treated b} roentgentherapv Of thirty one patients who received 
an adequate dosage tf n hsed without evidence of recurrent or metastatic disease 
for fi\o jears or longer These results are the product of individual attention 
and painstaking effort These treatments should be protracted oyer several 
weeks with the beam of roentgen rays directed tangential!} m order to avoid 
as much as possible the irradiation of the lung Irradiation of the axillaty and 
supraclavicular metastases may also dimmish pam and edema of the arm but 
m general the benefit obtained m such cases seems hardly worth the effort 
Radiotherapj finds its most useful indication in the treatment of bone 
metastases from ea rein dims of the breast Earh roentgen therapy to metastatic 
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lesions of the \eitebiae lapidly eliminates pam and a\oids collapse of the vei- 
telnae and subsequent paiaplegia Elsewlieie, ladiotheiapy to a metastatic 
lesion of the bone mav encumvent a fiactiue 01 help to lecalcifv one that lias 
alieadv occuned The leealcifieation of these lesions oceuis with a valuable 
intensity m difteient individuals Radiothciapv has an unquestionable anodvne 
effect m the tieatment of osseous metastases, which, in itself, is sufficient 
leason foi its indication (Lenz 1931) Unfoitunatelv , when bone metastases 
aie picsent the disease is alieadv gcneialized and a long suivival cannot be 
expected 
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ccduie when the axillaiy nodes aie found involved He feels that the out- 
standing results "which he has obtained do not lequne any further comparison 
with contiols Actually the life expectancy of failuies and the peicentage of 
five-jear survivals depend gieatly on the widely diffeient concepts of opei- 
ability and operative skills Such concepts and skills change m time at the 
diffeient institutions so that the lesults of tieatment are not comparable 
Radiotherapy, on the other hand, cannot be expected to have any influence upon 
the failures which aie due to distant metastascs without regional recurrences 
It is consequently desirable that statistics on this subject be presented on the 
basis of the pi opoi lions of local lccitn cnees m the postopeiative madiation and 
conti ol gioups Ilaagcnscn and Stout found that the peicentage of local ic- 
cmiences was gieatei in the gioup iccciving postopeiative madiation than in 
that without it, although the fivc-yeai survival was slightly bettei foi the 
madiatcd gioup, then cnlena of opei ability were applied in these cases It is 
intei csting to note that Pcithes (1920) stiongly rejected the piactice of post- 
opeiative loentgcntheiapy as dangcious on a similai obseivation, the gieatei 
ptopoition of lccuii cnees m the madiated gioup is obviously coincidental 
On a puiciv ladiopln siologic basis and in spite of statistics, doubt maj he 
expiessed as to the value of svstcniatic postopeiative madiation as it is piac 
ticed todaj Theic is no pioof that disseminated tumor cells, no mattei how 
tew m numboi, aie 11101 c ladiosensitne oi ladiocurable than the tumois fiom 
which tlicj onginatc (Bcclcie, 1924) The dose lequned for the peimancnt 
steiib/ation of these tumois is fai above that which is commonly admmisteied 
as a postopeiative mcasuic (Hams, Lenz, 1946) 

Theic aie some instances in which at opeiation, paiticulaily upon dissection 
ot the axilla, the sutgeon lealizes that the tumoi has been cut thiough oi t la 
it extended bejond the limits of leseetability, oi following operation the tioi 
ougli pathologic study of the smgical specimen leveals this same ominous me 
ing In such cases, a thoiough postopeiative madiation of the axilla is me ica ee 
as an additional lecoursc But then the ladiations must be admmisteie i 
sufficient dosage if a permanent effect upon the lcmaming tumor is to 0 
pected The lesults of the pioccduie aie questionable, but the unfavoiati e p =- 


nosis of such cases justifies it , 

Quick, Bloodgood, Junglmg, Pfahlei (1938), and many ot leis ^ 
voeated preopeiativc madiation as a useful pioccduie As appiec o ° n( j on cd 
cases, pieopeiatwe madiation docs not seem justified and has cen « 0 
l>il pi actically all clinics (Adair, Ilaagensen, Ilanington) ince rathci 
of opci ability in caicmoma of the breast should be dictated ij oxpe , 0 f c!1S c.s 
than by the purely technical ability to remove the tumoi, a aige |, e 

with a model ate local spiead and with no evidence of distan me < coll ] ( i 

judged inoperable It is possible that many of these ! bor mine 
be, if not moie easily, peiliaps moie successfully opeiated f ^ following 
Objections based on the pathologic examination of suigical speei ra(Jl0 

ladiotlieiapy are not entnely valid as an aigument agains pl “ P , idiotliciapx 
theiapy, for the finding of viable tumoi cells only means m jispiove its 
as applied has been unable to stenlize the tumor, but it oc 
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usefulness as an adjunctn e measure The different skills with which ladio 
therapy is applied and the different concepts of operabihtv make a comparison 
of results p radical!} impossible at the present time 

Prognosis 

The average duration of life for patients with cancer of the breast \ams 
wide!}, hut Daland’s anahsis of 100 consccutiv ely untreated patients is a rc 
liable gauge average duration of life, forts months (or 3 4 vears), and the 
mean duration thirt} months (or 2 5 vears) I ortv per cent of these untreated 
patients were nine at the end of three vears 22 per cent nt the end of five scars 
9 per cent nt the end of seven \cnrs, and 5 per cent nt the end of ten vcirs 
tTig 675) This snrvc} is of great value in judging the results of any par 
tienlnr tvpe of treatment for if treatment does not better this record it is 
worthless 

In carcinoma of tin breast, the five v car survivals after surger} are con 
siderabU influenced In the tvpe of lesion operated Obviouslv if eases art tnl cn 
winch are not tndv operable then five vear results will be cxtromclv poor tisu 
allv such statistics arc mule on the basis of those with axillarv node metastases 
and those without The number of eases falling in the first group depends on 
the thoroughness of the pathologic examination of the axilla In evaluating the 
end results of carcinoma of the breast patients should not he excluded who 
have been lost to follow up or who have died with intcreurrcnt disease without 
tudcncc of cancer 

The additional studs of five to ten vear statistics is useful because of the 
large proportion of late mctastnscs (1 ig G76) 

Table IAI illustrates the results which (in be obtained mid demonstiatcs 
tbt improvement on each sure eduig five vear period Carcinomas of the mile 
breast have a much worse prognosis th m carcinomas of the female breast This 
is almost cntireb related to the fact that when thev arc first seen thev invan tbh 
present axill ir> Ivmph node metastases Bilateral or simultaneous < iremomas 
of the breast have n prognosis which is nlso dependent on the presence or ab 
senct of axillarv Ivmph node metastases If the enmnoma is both bilateral 
md simultaneous the prognosis is much worse 
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examination does demonstrate invasion o£ the muscle, then the outlook is 
{•oor hut not necessarily hopeless 3 xtenxi\c edema, parasternal nodules 
satellite nodules metastasis to the opposite axilla, supraclavicular nodes, or 
invasion of the pleura constitute a hopeless prognosis Microscopic grading is of 
little prognostic tolwc unless the tumor is extremch undifferentiated in which 
i iso the outlook is poor 

The prognosis in patients with carcinoma of the breast found during preg 
unties or lactation is poor liccausc the tumor develops and spreads so rap 
idU As for ape, Tax lor (193G) states that the x mill" women have a poorer 
outlook than do the older ones It should he stated hoxxcxcr that if the 
tmnor is of equivalent extent there is no difference in prognosis nt anx ngc 
Tins is important for often the prognosis m n woman of 21 xears with car 
iinoma of the breast is eutmeouslx considered poor just on the basis of her 
age 

Certain well defined circumscnlied tx jus of carunomn (comedo papitlnrx 
ixstndcnocaremnnn and gelatinous carcinoma) appear to have a better prog 
nosis than the rest liccau.se the evolution is longer and metastases develop slow lx 

The prognosis for exstosnreoma phx lloules is usually fair (nliout r >0 pel 
nnt flu xear survival) Of fourteen patients with fibrosarcoma reported l>\ 
i eschirktor, four were will liexond the fixe xear period 
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Chapter XVI 

MALIGNANT TUMORS OF BONE * 


Anatomy 

A knowledge of the iundamenl.il development and histology of hone is 
necessary foi an undei standing ot hone neoplasms The long bones, which aie 
most often the sites ol piim.uy tumois, aie made up oi two typos the compact 
and the spongy The compact hone is a continuous sheath ot hone in which no 
space can he obseived except mieioseopieally, while the spongy is made up ol 
a latticclike netwoik ot bone The bone is coveied bv penosteum which cannot 
be stripped away because of its stiong attachment by Shaipcy’s tibcis 
Tlnough the fibious attachments ol Shaipcy’s fiheis, blood vessels and neivcs 
extend into the compact bone In the compact bone, the blood vessels cicatc 
a iich netwoik which is united to ioim the Huveisian canals, which, in turn, 
communicate dnectly with the Volkinann’s canals, penclialing tlnough the 
pci losteum 

The shaft of the hone is called the diaphysis, its exticmitics the cpiphjsis, 
and the poition of the shaft neai the o])iphyscal line is called the metaphvsis 
(Fig G77) The epiphysis is made up oi caitilago, hut it becomes calcified at 
varying ages in the diffcicnt hones The degiec ol calcification depends on othei 
factois Aftei calcification, the epiphyseal line is no longci a burner to t ic 
spiead ot tumoi, and thciefoie the age oi the calcification is impoitant 

The blood supply of the bones is ol paiticul.u nitciest horn the standpoint 
of inotasldsos The ai tones cnlei the flat bones in vanous aicas, and the vems 
leave these bones by scpaiatc canals In the long bones, blanches fioin t ic 
aiticulai aitones enlci the ioiamma at the exticmitics Tlic compact lone 
oi the shaft is supplied by vessels miming m the penosteum, and the wa s o 
the medullaiy cavity and the medulla, by nutrient aitcncs Jhc nu non 
ai tones cntci the mcdullaiv cavity tlnough a special canal and i'i c in 
proximal and distal blanches that anastomose with the aiticular ai tones 
laige veins of the medulla lc.nc the bone tlnough the same fommina ia 
nutrient aitery enteis ^ 

Lymphatics —The lymphatics ot the bones of the uppci and lovci ex r ^ 
leave by the null lent foiamina, tiaveise the penosteum, and emp y i 
neatest deep collecting flunk The lymphatics of the penosteum o 
terminate, foi the most pait, in the popliteal nodes but some empty m 
ficial inguinal lymph nodes 


Incidence and Etiology 

The </ianl-ccll tumoi is included m the discussion of malignant n P 
of the bone because, although it only infrequently undergoes ma ign. 
•Written with tlic collaboration of Dr Dnhl V LcMonc 
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of cells with marked mitotic activity, but very ndiosensitiv c cells may not have 
a great leproductivity The “law” of Beigomt and Tribondcau is of no help 
in the theoretic establishment of a scale of ladiosensitnity of different tissues 
The intensity of the effects of 11 radiation and their peimantncv or atone 
ment depend upon various intrinsic and extrinsic factois Jolh demonstrated 
that the radiosensitmty of one half of the thymus m the labbit is greatly af 
fected by unilateral ligation of afferent vessels thus he proved the importance 
of blood supply m radiosensitivitv The quality and quantity of radiations 
have an obvious bearing on the lesults the greater the dose and the lesser the 
quality of the radiations, the less selective is thur action and the moie marked 
and diffuse arc then effects, and the less reversible are these effects The con 
centration 01 protraction of uradiations in time results in different effects 

The immediate reiction and the ultimite cflcct of radiations on the dif 
ferent tissues and organs greatly depend upon the quantity and character of 
radiations and the circumstances of then application, m addition, the effects 
produced upon the same tv pc of tissue may he veiv different in two different an 
imal species this may lead to controvcisial experimental findings 

Effects of Irradiation of the Skin — The effects of niadntion of the skin 
aie a singular example of radiophy siologv the knowledge of these effects 
is of great importance since the skin must be traversed in the treatment of deep 
seated tumors and the icactions of the skm become an indicative and limiting 
factor m radiotherapy The effects of irradiation on the skm vary greatly with 
the dose delivered, the qualitv of radiations, the size of the irradiated area, the 
legion of the body, and the individual ldiosvnorasy The quality of radiations 
and the size of the field have an important bearing on the dose absorbed bv the 
skin The intensify of the immedi ite icaction is greater, all other conditions 
the same, the shorter the time in which the total dose is delivered, the late 
effects varv according to the piotraetion of the total dose and individual ldio 
sy nerasy 

The admmisti ition of radiations to the skm may icsult m an immediate 
lulncunditv or flushness which usually disappears aftci a few hours With a 
moderate dose the Inn falls or is easily drawn after ten to fourteen days A 
laigci dost lesults toward the thud week in the development of an erythema 
which becomes brightci and later mav turn to brown The elimination of large 
scaly fragments of epidermis underneath which there is a new thin skin known 


as a dry cpidermitis, mav occui between four and five weeks following a single 
irradiation With the administration of a somewhat larger dost (01 with a 
larger field, 01 inferior quality of radiations), the eiv tlicnu ends at three to four 
weeks m a denudation of the dermis, with or without previous foimation of 
vesicles in what is known as a wioisf cpidcnnitis (Ecgand, 1913) This denuded 
area weeps constantly and is subject to easv secondary infection It is rapidly 
covered within a few dnvs bv the development of confluent circular islands of 


new epidermis arising both from the ccntei and borders of the area (Pigs 1G 
and 17) A more intense radioepidcimitis tales a considerably longer period 
to repair since the epidermis mav on I borders of the area A 
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lclntivclv insignificant li.iumn often cited could possiblv cause tins neoplasm 
-Tafie saw an caih osteogenic saiconu in a patient who had had a leccnt tinumn, 
and it a loontgenogi.im had not been taken at once, tins case would hate ci- 
toneoush fulfilled the eiitena toi .1 tiaumatic osteogenic saicoma (Stewait) 
>Sni comas of hone lunc been jiiodneed cxpeiimentnllv hv means of loentgen lags 
and indium Lacassagne piodneed fihi osai coma of the tibia in a 1 alibi t thirt.v-si\ 
months aftei 1 ‘>S 0 loeiitgens had been administeicd to an abscess ncni the bone 
Dunlap icpoitcd osteogenic saicoma m the veitoln.ie and pelvic bones of lats 
which had been fed small amounts of indium The a\ ei age tunc nitcnnl fioni in- 
gestion of ladiiini to appo.nnnee of the 1 1111101 was otic seal Hatcher collected 
twents se\on iases of bone saicoma which de\ eloped in appaieut coniicctioii 
with the hunl administi.itmn of laige amounts of ladiations The intcival 
hot wien the ticitment .mil the appeaiame of saicoma was imaiiahh long, the 
au'iage being si\ seals Chondi os.iu minis developed 11101 c fiequcntl; in tins 
gioup than did othei bone Illinois 

Maitland lcpoited a senes of eighttcn patients who died fioni indium 
poisoning Ine of whom had developed osteogenic saicoma The victims weic 
voting women emplmed in the jiamting ol iloik dials with a luminous paint 
made of /me sulfide and 1 put 111 10 000 of ladnim, mesothoiiiim, and indio 
thoinun It was the custom ot the woiKeis to moisten the bustles of the biusli 
bet w 1 1 11 then lips and this 1 esiilted in the ingestion ot a uu t.1111 amount of indio 
11 tne matenal 


Tlieie is no doubt that I’aget s disease has a definite iel.it Kinship with ostco 
genu xuiiom.t It is estimated that 7 5 pci icnt of all eases of Paget’s disease 
1 m nt u ills develop osteogenic saiioma M lien osteogenic saicoma develops on 
the basis ot Paget s disease it minis 111 the aieas wheie Paget s disease is most 


idv imed and ustiallv has been piesent toi ten to fifteen veais (Colcv) Osteo 
genu sauonias of the skull almost nhvavs oieui 111 males siificiing fioin 1 aget s 
disease Paget s disease piceeded the development ol osteogenic saicoma 111 -S 
pei cent ot seventv one patients ovci the age ot a 0 veais, those cases weic col 
lotted liom tlie Mem011.il Hospital and the Hone Tumoi Ilegisfiv Men aie 
aflected five times 11101c fiequcnllv than women Both osteogenic saicoma an 
Paget s disiase aie l.ue conditions and the tact that thev ,110 associated is si„ 
mficant, not coincidental (Colev) In Colev ’x gioup, no patient undei t 10 n o° 
of 50 veais had osteogenic saicoma associated vvitli Paget’s disease ^ 0 
osteogenic sai comas ansc only laielv 011 the basis of Paget s disease vicn 


bock) . 

Chondt osai comas me considcicd sepaintel} fioni osteogenic snieomns e 
cause then cluneal bohavioi, pathologv, tieatincnt, and piognosis me is me iv 
Tliej may mise fiom pie-existing cnchondionins In multiple enrti 
otfostosis (ehondiodj splasia), the chondi osai coma mises fioni the car 1 a n 
cap of the exostosis If these cases of chondiodj splasia are 0 owe d 
eiioitgli,, a fanly good numbei will develop chondi osai coma (Jaffe) ^ 

myeloma pccuis m males in about 70 pci cent of instances has a pea ‘ ® ^ 
cideuceiof <55 (about 50 pci cent occm between 40 and 70 jeais) « fln( j 
sip cm& ofdionc is iaie, occius with equal ficqiicncy in males an e . 
about 85 pci cent of the cases occui aftei the age of 40 j ears ( ac .son 
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it is one of the common bone tumors It occurs predommintK in patients be 
tween 20 and 35 jears of age and is more often found m females than in males 
Euwg's sarcoma makes up 7 to 15 per cent of all malignant bone tumors and 
predominates m males in a ratio of 2 to 1 Meverdmg (1938) Teported 114 
cases, of which 72 per cent were m males and 28 per cent in females This tumor 
is infrequent after the age of 30 \cars NineU five per cent of Copeland and 
GeschioUer’s (1930) pitients were between 4 and 25 \cars of age, and seventy 
six of 114 patients reported bj Mc\ erdmg were less tlnn 30 scars old There 
is a Justorj of trauma in about 35 per cent oi the ct.cs, but there is no proof 
that trauma plaj s an etiologic role 
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Sketch of a hum rus ulentifj mg th< duterent anatomic landmaiks 


long bone 


Osteogenic sat comas male up about 30 pex cent of all malignant bone tu 
mors Thej predominate m the male and are most common between the ages 
of 10 and 30 jears, although they maj occur m older individuals particulars 
m males A traumatic etiology of bone sarcoma remains unproved (Stewart) 
Major trauma (fracture, surgerj, particuhrlj amputation, and exodontia) does 
not cause osteogenic sarcoma It is difficult to understand, therefore, how the 
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lion to 1 lie tumoi lalhci than a specific pioduct of it With fuither growth, the 
tnmoi spicads lo imohe .a gieatei poition of the shaft and finally extends 
thiough the penosteum into the soft tissue Tins invohement of the shaft is 
cliaiacteiistic and widespicad involvement is the lule (Fig 679) With sepaia- 
fion of the penosteum, spicules of new hone fiom the snbpenosteal layer are laid 
down at light angles to the shaft These changes ocelli because Volkmann’s 
canals unite the penosteal blood supph with the Ilaveisian ressels The tumor 
tiequenth sliows aieas ol hcinoi iliagc, cist foimation, and rarely zones of 
neciosis and inflammation 



rig 67S — Photomici ogripli of i siint-Ci.ll but the individual celU 

multiple io h uhr identical nuclei Stroma ie\cils inciea~ed ce 
lie unifotm (moderate cnlaiguncnt) 

On nucioscopic examination Ewing’s saicoma is made up of bioad 
of tumoi with pohliedial-shaped cells with reiy scanti oi pa e c.i op ■ , 

individual cells aie monotonously similai with small nuc ei an 1 nr 7 ,, ce s 
(Fig 6S0) Tlieie is no interccllulai substance and the tumoi nev P g , s 
usteoicl The Ilareisian canals aie fiequently mfiltiated T le e.xac t j ie j 

of these tumois lemains obscuie, although some authonties consi 
aie piobablj” denied fiom joung ictienlai cells (Oberling, ou , nn ^ 

The gioss appeaiance of an osteogenic saicoma is exceedin 0 h n ^ 
depends upon bone production, xasculantj , extent, and maion ^ a | Jon t 
These tumois most commonly begin in the metaphxsis of on a q^e 

70 pei cent of the cases, the tumoi anses m the bones o an c\ ^ 0 f 

sites of piedilection m ordei of fiequency aie femur, ti ia, n ^ 

the pelvis, fibulas, the bones of shouldei girdle, bones o ian aie found 

jaws, and veitebiae About half of all the cases of osteogenic s eD d 

in the femui, and m four of every five of these the tumor arises 
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Pathology 

Gross and Microscopic Pathology — A tcntitm classification of bone In 
mors is found in Table IjXII 


Table IAII 


Tentative Cla sification of Bone Tu« 0 p Bfcenfrativt Diseases, Ques 
tionable Atm Hroi orot ic Neopjasms and Metastatic 
Lesions Abe Not Included 


nr viON 

Osteoma 

Osteoid osteoma 

0 teocUotulroma 
Chondroma 
Chondrobtastonu 
Giant cell tumor 
Pla«mocjtoma (1) 
Lipoma 

1 ibToma 

Hem ingi ima 
Neurofibroma 
Myxoma 


M ALTON ANT 

TT ~ (Ndf*rotic~' 

0 tea genic sarcoma j 0 , tco3ytlc 

Chondrosarcoma {cLUtral^ 


Giant cell tumor (Rare} 
Myeloma 


LipoNxrcoma ( t) 
r (Periosteal 

FAw K«m } Marrow 

Iltmangio endothelioma 
1 wine’s sarcoma 
Reticulum cell sarcoma 


Giant cell turnon iriso m the epiphyseal end of the long hones from the 
undifferentiated supporting connective tissue of the marrow Thev are most 
frequmt in tin. lower end of the femui, the ladius, and the upper end of the 
tibia They can occur, however m numerous other bones ulna, ribs, metn 
tarsus patella, fibula, vertebrae maxilla, and pcl\ n» md metacarpal bones This 
tumot is globulai m shap» , Im a well defined capsule, is traversed bv connective 
tissue hands, and contains numcious loculatcd, w ell \ iscuhmcd spaces The 
larger tumors thm out the cortex and infrequently fracture They do not affect 
the joint or cause periosteal reaction A relatively small proportion of giant 
Fell tumors become malignant (Simmons Stewart, Jaffc) Microscopic examma 
tion reveals the tumor to be made up of two elements stroma and giant cells 
(Fig 678) The giant tells arc presumably products of fusion of nuclei from 
the stromal cells Mam of these glint rills contain twenty to thirty five nuclei 
identical m appearance The prominence oi these giant tells under the micro 
scope has given them an unprecedented importance The stroma, however, is of 
much greater importance and should be carcfuUv examined fiom the stand 
point of ecUularity , mitotic activity, and variation Jaftc has set up criteria 
for the grading of giant cell tumors m order to facilitate treatment 

Ewing’s sarcoma occurs mo t frequently in the femur, tibia, mandible, 
humerus, fibula, and pelvic bones (GcschicUcr and Copeland) and can also 
appear m the ulna, clavicle, metacarpal, radius ribs, vertebrae, and bones of the 
metatarsus and skull (lti\) In seventy of 114 cases reported by Meyerdmg 
1 1038 ) , the tumor occurred m an extremity In the long bones these tumors take 
origin m the shaft and ncier primarily i niolir the epiphysis In the early stages 
there is condensation of the shaft ot the bone and the w wlenrd cortex is made up 
of subperiosteal and endosteal formation of new bone This new bone is a reac 
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tumoi usually involving the end of a long bone (Fig 693) The tumoi is made 
up of dense connective and osteoid tissue It will usually have extended thiough 
the pciiostcum to involve the sun oundmg soft tissue and muscle (Fig 695), and 
it may have extended down the manoiv cavity without, boiveier, having involved 
the joint cavity The piedominantly osteoh tic tumoi may be cut with ease and 
may piescnt Luge aicas of hcmonhngc and ncciosis Fiagmentation of the 
pciiostcum and invasion of the soft tissues aie eaily phenomena in tins tvpe 
of tumoi (Plate IX) Osteogenic sarcomas invade the epiphysis after ossification 
of the cpiphj seal line has taken place, and they may involve the joint secondarily 
aftei fiactme oi peifoiation of the peiiosteum in the metaphyseal legion 
(Plate IX) In many instances theic may be laying dourr of bone at light 
angles to the shaft because of extension of the tumoi beneath the peiiosteum 
The peiiosteum confines (he tumoi and gnes it a spmdle shape which is altered 
it the neoplasm gious tluough it 


FlS 



>80 — Photomicrograph of a Ewing ; 
scintj cytoplasm anti fine nucleoli 


sarcoma sWlns «"; ro . rr "'V cr ^ e ‘enlargement') * 
No osteoid i *3 pte^ent (moderate email. 


Pack has lepoited five patients in whom the bony tissue o ,n l^ osl ,s ^ c 

undement neoplastic alteration to become osteogenic saiconia 11S _ ri . 
velops m the muscles around then insertions, and the changes a ' e j izec ] 
manly within the fascial connective tissue The lesion may occm as 
area follonnig slight injury, irradiation, oi a single trauma, or i ^ 

without cause Theie is a lare type beginning in the muse es a oi 
" Inch spreads to involve all the muscles of the body ^ an( ] 

The mieioscopic appearance oi osteogenic saicoma is cxtiemely ' a ^cn, 
differs from aiea to area (Fig 681) If large or multiple see i 
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of the bone The distal end of the humerus and tibia rarely gives rise to osteo 
„cmc sarcoma (Kolodnj ) In the shoulder girdle, the scapula is the seat of 
predilection The large bones of the foot mtj also he the site of an osteogenic 
sarcoma, but imoliemcnt of the phalanges of fingers and toes is unusual 



* lg C79 — ' Widelj disseminating Exvmg s arcoma with extensU e replacement of the bone 
marrow while the cortex of the bone remains relatively unchanged This tumor first arose 
m the os calcis (From Kolodnj \ Sarg Gjnec S. Obst 19_7 ) 


Osteogenic sarcomas arc sometimes divided into sclerosing and osteolytic 
varieties but all gradations of each occur and one blends into the other The 
cut section of a predominantly sclerosing osteogenic sarcoma shows a fan shaped 
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PLATr IX 

Sclerosing t}pc oi osteogenic ‘■'ircorm of the feinui with extensile miohuncnt of tlic 
metnpUjsis tnd shift and m\ ision into the ossified epiphysis Suno patient as in Tig GOO 

Osteohtic heinoiilnign osteogenic squoini of the met iphi'-c il legion of the tibia with 
It igmcntation of the ponostoum uul extension into the «oit tissue 'i he cpiphj^is is car 
tilngmoux mcl theiefore not in\ ided 

Chondios ucoin i of the uppei end of the icmui with fiutmc ind extension down the 
sh ilt and into the soft tissues 

Cioss section of tx pit'll chondiosarcom i 

Osteochondiomatous lesion of the rib simulating osteogenic sncomi with explosion 
within but no extension outside ot the bone 

C\traosscous osteogenic vucoma — solt tissue of the thigh 
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the \anation is more apparent There is, therefore, little justification for an' 
complicated classification, for fundamentally speaking, the osteogenic tnrnor 
arises from bone forming mesenchvme which can give nse to spradlelihe cells 
mucoid material, cartilage, and bone In the tvpical osteogenic sarcoma, osteoid 
tissue is nsualh seen evolving directlv from a sarcomatous stroma This does 
not occur m ike chondrosarcoma The presence of giant cells and well-differenti 
ated fibrous areas ina\ be confusing In our experience periosteal fibrosarcoma 
is rare In a few instances true medullam fibrosarcomas can occur 



Fig C l l — on 3i"»rtntlat»d o t»c,e nio with Innumerable bizarre erllolar 

for ms (high po*er enlargement) 

Chondrosarcomas arc less common than osteogenic sarcomas and should be 
separated from them These neoplasms arise from full fledged cartilage (Jaffe) 
Thev arise centrallv from enchondromas or from the cartilaginous cap of an 
exostosis Enchondromas arising m the small bones however, practically never 
shov malignant degeneration In multiple cartilaginous exostoses, an entitv 
which is better designated as chondrodysplasia (Ehrenfned, Keith), chondro- 
sarcoma frequently arises (Fig 701) In Jaffe ’s twenty-eight patients, three 
showed malignant transformation in one or more exostoses He beberes that 
the true incidence is actually much higher, because so oxten the lesions of chon 
drodysplasia are found first in childhood or adolescence, but malignant trans- 
formation does not take place until wears later Chondrosarcomas occur most 
frequently near the ends of long bones and produce an expansile swelling of the 
shaft. Thev often extend within the marrow cavitv, bnt e'-entuallv maw break 
through the bone produce fractures and grow into the soft tissue (Plate IX) 
It is usualh difficult to be certain whether the tumor arises from a pre-existing 





Plate IX 





MAI WN ANT TUMORS 01 BONE 


981 


enchondroma IIowu er, in the tumors arising from the cap of cartil igmons e\ 
ostobcs the primary lesion may he recognizable either by roentgen examination 
or at gross examination, and often there ire other stigmas of chondrodysplasia 
Phermster s ten eases of chondrosarcoma were distributed as follows three mi 
the femur, two m the humerus, two in the tibia, and one each m the mnxilH, 


Fig 682 



ot * ' h ”"' ,ro " rco '”» »ho-»inn muHInuclt.im nil. „r4 plump 

*» ass '« 
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spine, and 11 b No mattei the location, these tumois tend to glow to a huge 
size, paiticulnily when tliei .tie located m the pelvis 01 upper femw On see 
tion tliev often contain small spicules of bone and show muncions exshe spaces 
which contain gl.ny mucoid niateual (Fig 703) Veiy ficqnciitlv at gios-s ex- 
amination, tumoi linasion of huge xcins can be scon 

Micioscopicallx , ehondiosai comas aic made up of e.utilage cells, and often 
it m.iv be difficult to tell xxhctliei (hex aie benign or malignant Jafie (11)13) 
stated that it enough sections xxcic examined, the chondiosaicoma would show 
cells with multiple nuclei, plump nuclei, abnoimal nuclei, oi mitotic tignics 
(Figs (!S2 and GS3) In oui cxpcucnec these changes aie not lmanabh fomal 



I Is liSI — riiotomkroKinpli of , ptamift-ctH 'J 1 '! 0 (JJ’ ,t< U fi'im 1 

nucU I cutwhol muni LI, lent of tlii. cluonmlln uvl on, 
etilniffuiu nt) 

The myeloma most iiequcntlv lnxolxcs flat hones, libs, xeitcbn^^l^'^^ 
skull This tumoi tends to piodme extensixe aicas of pa c n j| lt! entire 

mxolxcd bone max hnxe a pieseixcd papei-tlnn coitcx i 110 ij,j (0 „ teas of 
xeitcbinl column may be so soft that it can be cut xut 1 n mort lingc, mfnn 
destruction aie moie often patcln - than diflusc and zones o ^ C0 | 0I 

tion, and neciosis aie not unusual The tumoi is usua } ^ ^ ) l0U c or m 

At times this tumoi may be fust seen as a single focus v> 1 of(cn scc n 

the pelxis, xcitcbin, oi femm Tlie widespicnd icplnccmcnt 
ui the end stages may be due to multiple foci of ongm , (.placement h' 

Micioscopically the examination of the bone shows <i '' ° i)0)n f ra ,ncworl> 
tumoi cells In tlie xoitebinc this icsults m cleshuuion o | )C0 „ dutdeil 

and complete leplaeemcnt bx tumoi The clmiactciis ic c ^ ( om a, hmj’ho 

into foui tx pcs by Ewing' the plasma cell mxeloinn, ) n ~ m cr)l )S mi 

ejtomn, and cij tluoblnstomn The exact histogenesis o 
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known although it may be of reticuloendothelial origin The other three types are 
derived from leucocy tes, lymphocytes, and nucleated red cells These sub 
divisions are of interest to the pathologist but have little practical significance 
to the clinician The plasma cell variety is the most common and the indi 
vidual cells have eccentric nuclei with a cartwheel arrangement of the chromatin 
(Fig 684) Frequently they are multinuclcated and their cytoplasm is pink 
with a perinuclear halo 

All other malignant tumors of bone arc rare Primary reticulum cell sar 
coma of bone was first described by Oberling and later by Jackson, who reported 
twenty five cases The tumors occurred m patients of all ages and, for the most 
part were in long or fiat bones, particularlv femur, clavicle, tibia and humerus 
In the long bones, the tumor begins m the mctaphvsis and extends to involve a 
large area of the diaphysis The medullary cavity is often extensively invaded 
by pinkish gray tissue which in advanced stages, is accompanied by areas of bone 
destruction Areas of necrosis arc frequent (Parker) Liposarcomas (debatable 
tumors of bone) have been reported arising from the femur fibula, and radius 
(Stewart) About fifteen cases of ameloblastomas of the tibia have been re 
ported, occurring in equal proportion in males and females The y oungest pa 
tient reported by Ilebbcl was 12 and the oldest 57 vears These tumors arise in 
the tibial shaft and usually involve the subperiosteal cortical portions They 
often extend into the medullary cavity and mav grow out into the soft tissues 
The epiphysis is not invaded The histogenesis of these probably heterotopic 
tumors is uncertain but microscopically they resemble the ameloblastoma seen 
m the maxillas Pare malignant tumors of blood vessel origin (hemangioendo 
thelioma) have also been reported (Fienbcrg) 

Metvstvtic Spread — Grant cell tumors do not metastasize except in the 
few rare instances when they become malignant and then most often to the 
lungs Eutng * sarcomas metastasize carh and widely .and the distribution of 
metastases is characteristic The lungs, lvmph nodes and bones of the skull 
in this order arc most frequently involved Widespread bone metastases mav 
occui in the skull, spine, scapulas and clavicles this abilitv to metastasize to 
other bones is unique, and it is still a questionable point whether the bone lesions 
represent metastases from the pnmarv lesion or whether thev represent multiple 
foci of origin Osteogenic sarcomas and chondi osarcomas do not metastasize to 
lymph nodes Osteogenic sarcoma primarily spreads by blood v cssels most often 
to the lungs The chondrosarcoma verv characteristically grows into the large 
veins These tumor thrombi may extend over long distances from the femoral 
vein even ns far ns lungs (Warren Kosa) Multiple myeloma is invariably dis 
covered only after it lias spread to many bones Those most frequently affected 
arc the vertebrae bones of the pelvis the skull the ribs, clavicles, and sternum 
Infrequentlv lvmph nodes spleen, liver, and other organs can be implicated 
Pulmonary metastases are rare 


Clinical Evolution 

Giant cell tumors begin insidiously, their first symptoms usually suggest a 
mild arthritis or neuritis and later definite local pam may appear which pro 
duces increased disability The very large giant cell tumors occurring in the 
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lowei end of the femm 01 tibia may cause complete disability Fractures may 
occui in tlie wcight-beaiing bones (10 to 15 per cent) These tumois alone 
laiclv cause death In laic instances death may come w hen an inadequately 
ti eated gmnt-eell tumor becomes malignant and disseminates 

The fust symptom of Ewing’s saicomci is often pain, -which almost invariably 
appeals at some time dining the couise of the disease The tumoi usually makes 
its cluneal appeaiuiice with the pam, and, in fact, tumor without pam is unusual 
'I’he pain is deceptive and intei mittcnt It mas disappeai with exercise and foi 
that leason is often consideied of no significance As the disease piogiesses, the 
attacks ot pam become moie fiequent and intense It is usually more severe 
at night and is accompanied bv fevei langing fiom 99 to 103° F This eleia 
tion of tempeiatmc is somewhat piopoitional to the duiation of the tumor and 
its si/e 

Radio! hoi ape diamaticnlh stops the pam, but it may lecm slioitly in new 
uicus With the dissemination of the disease to legional lymph nodes, other 
bones, and the lungs, the patient becomes cxticmch emaciated and often dies 
of some complication such as lnonehopneumonia 

The onset of osteogenic saicoma often lcsembles lhcumatism, a sprain, or 
ai tin ltis The pam is minimal m most instances and precedes tlie appearance 
of tumoi In das s, weeks, oi months It is undoubtedly due to the tension placed 
on the peiiostcum by undei lying tumor and may abiuptly be alleviated if rup 
tine of the peiiostcum oecuis In the lower extiemities it may r be relieve )> 
di awing up the legs and thus lclaxmg the muscles oveilying the taut periosteum 
As the tumoi inei cases in si 7 c, the pam becomes scveie andworse at night, w uci 
contubutes in some degicc to the piogicssne weight loss Osteogenic saicomas 
base a satiable speed of growth, the osteolytic varieties developing muc more 
lapidh than the scleiosmg types The osteolytic type of tumoi causes e ev a c 
tempeiatmc with mcicase m pulse late If the tumor is not tieate , t en ^ 
semination of the disease to the lungs takes place, followed by fuitier issem 
tion, extieme weight loss, and death The clinical ev olntion of the cion r 
coma does not difiei fiom that of the othei osteogenic sarcomas except r < 


slowei glow tli late . 

The fiist symptoms of a multiple myeloma aie intermittent, usually m 
foim of local pain, suggesting neuialgia and aithutis This pam o eu 
woise with exeicise As the disease progi esses and disseminates, ler< j. . 
episodes of extieme pam followed by collapse Fiactuie is common in 1 
of bone tumoi and oecuned in approximately 20 per cent of t ie P a le » j 
multiple myeloma leported by Mcv eidmg (1941) Paraplegia may e 
sign of disease because of collapsed veitebiae The fractal es o en „ j )e 
nonvveight-bcaiing bones, appearing most frequently in the ri s, us me( j u j 
tween the fifth and twelfth A multiple myeloma may begin as an e ^ 
laiy tumoi, to be followed later by multiple bone lesions ( e ver tebra, 
otbei instances the tumoi begins as a single focus within a bone, sue 
clavicle, oi temui, and causes local pam Treatment of one o es : . Qn 

lelieve the syrniptoms, but yeais later there may be widesprea multiple 

In the late stages of multiple myeloma, there is excessive pam u 
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fracture 1 ?, and also extreme weight loss and anemia Thoracic deformities, 
h\ pliosis, and shortening of stature due to the involvement of the vertebra mav 
also develop Renal failure due to tubular changes specific to multiple mvelom i 
can occur (Snapper) Pulmonarj complications arc common 

The rchcvhtni'CeU sarcoma of the hone usuall' begins with pain localued 
to the site of the disease As the process continues, the pain becomes more and 
more prominent and weight loss ensues The tumor often ^rous lathe) sJonh 
and dissemination of the disease mav take three soars to develop 

Diagnosis 

The diagnosis of hone tumor requires the combined efforts of on experienced 
clinician, roentgenologist, and pathologist If the clinical lustorv and examinn 
lion arc deficient if roentgenograms arc of inferior qualitv or badh interpreted 
if biopsies are poorlv prepared and the histologic opinion is not expert, then an 
accurati di ignosis is seldom made The clinical lustorv must he oirefullv taken 
from the viewpoint of exact time of onset presence or absence of pun, fever 
ami rate of growth of the tumor The clinical ex im mat ion should estimate the 
exact limits of the tumoi and its relationship to the bone joint md skin The 
proven w oi absence of increased vascularitv iml the relationship of the tumor 
to the sin rounding muscles should 1m: ascertained Roentgenograms must lie 
carcfulh taken several views in iv he noctssatv The p itholo n ist should repoi t 
onlv on well selected md wcllprcpartd biopsies When all this information 
is put together an accurate diagnosis can usuallv he math Lffoits to mal c a 
diagnosis on just tlmical, rooutgenogrophic or pathologic grounds atone often 
result in errors 

Once the presence of u bone tumoi is est ihlishcd, there ire further jdentifv 
in- factors which arc not, however, absoluti the one of the patient mav help in 
diagnosis Chant cell tumors ire most freqnentlv observed m pvtients 20 to TV 
vears old I wu» n s sarcomas ore ven infrequent after the age of 00 venrs On 
the other hand mwlwnas practical!* wver develop fororc 40 v< irs Tlie ma 
joritj of osteogenic sarcomas apjiear bctiieen 10 and 90 vears of life hike 
multiple mvelom uf thev can occur m nge<l p itients m which case thev arc often 
associated wnh Pa„ct s discasi The «\r of the pit lent mav haw a slight heir 
m n on the diagnosis The giant cell tumor is more often found m f< males than 
m males, I wing’s sarionia osteogenic sarcoma and multiple mviloma pndom 
mate m males A 1 now led _e of the usual distribution of Wnc tumors m Uu 
skeletal svstem n> of nlitivc value (l ig G c 5) The fora turn of a tumor m i 
long tiom is also of differential v due in that the giant cell tumors of the him. 

occur m Mu epiphv sis the I wind's snrcomi m the shaft, the osteogenic 
sarcomas in the mctnplivsis ami multiple mvelomns m the shaft 

The r/iant'CcK tumor mav show areas of tenderness at local examination 
but uvuillv then is no increased temperature of the si in and no dilated veins 
It mav have a bulks spherical shape, and o.gvhdl crackling mav lx pnsint on 
palp it ion In the w rv vascular tape n bruit mn be lit an) W u mg’* sarcoma 
of the bm- Wnrs often forms a fusiform mass over the involved shaft The 
Umperntm* of tin overlvm- akin » increased ami small superficial Wood vessels 
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(upper riphtl ix?. ' n '!' n distribution of clmt-cell tumor" (upper loft) of J ’'fVoinu (bn' . r 
rlMitl The solirt 0<5t( o?,enic sarcoma (lower left) and mijlUpl* . lir , 

the falrlj common IoSm^ tH the most common sites of orlh*» Ji 1 Gr*chfc»ch r 

C r and ConoHmi ‘^tions in <l thf > diagonal lines the occasional sftts (rrom or 
-» mu m m Am J Cancer 193C ) 
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arc often prominent The skm mo' cs freely ov cr the surface of the tumor but 
on pressure exquisite pain is elicited Evidence of fracture is infrequent In 
the rapidlv growing osteogenic sat coma, the tumor mass often is relatively small, 
the temperature of the overlying skm (bluish red) is elevated, and pain may 
be very marked with movement Am factor which produces tension on the 
periosteum results in increased pain With the osteolytic variety, vascularjza 
tion is rich and pulsation of the tumor moss can often be felt Dilated super 
ficial veins may be present The larger tumors stretch the skin taut hut do not 
ulcerate it A i cticulum cell sarcoma is suggested when the tumor is of slow 
growth and the patient is young and in relative!' good condition in spite of ad 
vanetd local disease Usuallv, however, the diagnosis is not made until biopsv 
is done 

Roentgenologic Examination — 

Roentgenograplnc examination of giant cell tumors reveals a well deline 
ated cystic lesion with abrupt transition fiom normal bone As the tumor 
grows in the long bones the involved area becomes club shaped There 
is usually no penosteal thickening (rig 6fa6) A fine irregular network 
of trabcculation may traverse the tumor, but in some instances onlv osteolysis 
is apparent (Fig 687) Baclesse emphasizes that in the growth of the tumor 
there is a peripheral advance of osteolysis followed by a period of reealcifita 
tion These phenomena may take place three or four times in eight to twelve 
vears, producing an effect descnbcd as an “accordion like tumor ” The ostco 
lytic phase may give an erroneous impression of malignant change Changes 
in the bony architecture following curettage and roentgentlicrapy mav be con 
fusing so that a knowledge of these changes is of value in describing follow up 
locnt^enogiams (Brunschwig) If fracture occurs in a weight bearing bone, the 
fragments are telescoped 

In Etung s sarcoma the earliest alterations arc seen in the marrow cavitv 
with diffeunecs m density due to breakdown of aiclntcctural framework Slight 
roughening of the periosteum may bo observed and this mav lead to the cr 
loneous diagnosis of osttomv elitis As the piocess continues the tumor extends 
parallel to the long axis of the bone and involves more and more of the shaft 
(Tig 6S9) Because these changes arc so cvcnlv distributed, the pathologic 
findings often show more involvement than the roentgenologic examination re 
veals There miy also be an accentuation of changes in the cortical bone and 
periosteum without much change in the shaft These changes, arc due to per 
mention of tumor cells through the Haversian canals (Swenson) An np 
parenth normal marrow shadow does not rule out the possibility of a central 
origin When the tumor lias become extensive, endosteal defects occur and mar 
row abnormalities become apparent According to Swenson additional evidence 
of the central origin of a Twing s sarcoma is found when the metuphysis of a 
long bone is affected and the involvement of the cancellous bone in the sub 
cpiphvscal zone occurs simultaneously with the involvement of the thin cortex 
and the subperiosteal space in this region In twenty six patients with Ewing’s 
sarcoma reported on by Swenson bone destruction was revealed in twenty four. 
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mci eased densitv wit Inn the bone m five, mci eased width m eight, subpenostcal 
new bone m eleien a hnenng eftect m fom and n prominent soft tissue mass 
m seten Taiving amounts of penostcnl thickening mav he piesent and some 
times accompanied bv a Innnnai deposit and subpciiostenl new bone of so called 
onionskin appeainnee Tins onionskin ieatme often consideied as diagnostic 
is inconstant In Swenson s senes it oeenned m onh fom of tw entv-six eases 
As the tuinoi grows the medullarv ennti ideals extiemc osfeopoiosis and 
the coitex shows prominent endence of bone dexti action The peuosteum be 
comes sepainted and new bone is laid down at light anghs to the shaft At 
times a Ewmg s saxeonia mav simulate a soft tissue saicoma because of appaicnt 
ibsence ot hone changes ( Potozk \ ) 



rie cs; 

Fie CsC —Gnnt-cell tumor of the lotttr 

locuHted appearance and no e\idtnce of periosteal reaction . tiW' 

Tn: GST — Gnnt-cell ttunor In the cpipli'scil i ri action 

sharpie delineated osteol\tie appear inco and without periodic i r 


Fur GS6 
6s>6 — Gnnt-cell 


In osteogenic sanoma the tunable changes aic a i efieet ion o ^ j,p c 

of changes latliei than an indication of specific tumoi tipc ' c ( j ic (mllor 
of osteogenic saicoma is much moie common than the ostco \ ic, ■ p 0( j 

mav be eithei penplieral 01 central The pcnpbeial tips is c . 
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man’s reactive trnnglc (elevation of periosteum) (Tig 691), dense obliteration 
of cortical striae secondarj destruction of the medulla *md mottled areas The 
osteolj'tic \anetv shows irregular expansile destruction of corte\ varied 
periosteal reaction, earl\ perforation and a bulks mass (MacDonald) As the 
tumor increases beneath the periosteum, needlehke new bone mav be observed 
growing at right angles to the shaft The presence of new bone parallel to 
the long a\is is thought hi some to be diagnostic of osteogenic sarcoma These 



He 68S — rxtremelj large giant cell tumor of the upper end of the tibia of long duration The 
tumor has ext nded Into the soft tls uc This type of lesion maj result In fracture 

changes represent fairh advanced disease New bone can be deposited in am 
process neoplastic or inflammatorv which ciums elevation of the periosteum 
we have seen it in tuberculosis, m svphihs and in metastatic neoplasms (I igs 
709 and 710) The epiphvsis of the long bones is never invaded bv osteogenic 
sarcoma, unless the cpiphvseai cartilage Ins become ossified (I igs G90 and 691) 
In advanced stages the osteogenic sircoma ma\ take on a reputed chat ictcristie 
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suin.nv appeal nncc a eonfigm.it ion modeled In the jioiiosteiini Aftci the tumor 
bleaks thiouch the ]>ei losteum the pattern is allot ed again as the tuinoi speed- 
ih glows in the suiiouiiding stiueluies Theio is a \ tillable degiec of osteohtie 
ehange within the nnohed hone combined with a i.iiiablc amount of osteo 
plastic changes In the ad\ .meed stages, tiaetuies mas lnfiequenth he seen in 
t he weight-beaimg bones paitieul.il 1\ in the osteohtie \aneties Metastatic 



1 is CSn— I«inf.s tucoiiH iiWiik 111 His ‘ s,mfl t V. r m t, ^ f 'tin 'liom'" «m' nil’P' 11 
iplphxsis Noti inti ilcnsit\ in the imiiullni\ P‘'t ' l 

bom. form ition nml a ^oft tissue must ^ 

osteogcnie smeoma m t lie lungs is often pi eroded 1>\ loiiiUin ^ ' C | %(1( 1 •« ith 
plemal eflusion due to pleuial liiiohemeiit , latei the nim. s n . 

inmuneiablesplieiu.il homogeneous nodules |)I( , ,,\isling 

The cJiomho\H>ioma \ . ioi the most pait, eithei ai lst , ieI ,pl,ci.il h i H ‘) 
eiiehondiom i (cential t\pe) oi fiom a eaitihigmoiis esos o 


RADIOTHERAPY Or CANCER 


103 


larger dose may result in bleeding from the dermis followed In secondary in 
fection and loss of substance, which is known as acute radiodei mitis, a true 
radionecrosis of the dermis which is not reparable unless it is \en limited 
The pennanent sequelae resulting from irradiation of the skin are also 
vancd With a small dose the epilation produced is only transitory, but when 
a radioepidcrmitis has been produced, the epilation is usually permanent E\ 
ccpt for epilation there may be little visible sequelae even after a radio 
epidcrmitis, but achromia, fibrosis, atrophy, and telangiectasis may gradually 
develop in vciy variable degrees (Hg 18), depending on intensity, the region, 
idiosyncrasy, etc An intense radioepidcrmitis with long period of repair may 
give place to a discolored atrophic si in which becomes dryer and less pliable 
(Tig 19) and may easily break down years later (spontaneouslv oi following 
trauma and secondary infection) , the result is a necrotic ulceration, a late 
radiodcrmitts, the development of winch may be due as much to a lack of local 
v italitv as it is to trauma and infection 



He IS — Slight achromia nnd nlrophj of tb«* akin of the face \crnl >e-ir» art r roenteco 
thcrapj for a carcinoma of the uperlor maxilla. 

The radiohioloqxc mcchantsm of skin reactions is one of the best examples 
of selective cWolctlnl eflect of ndi itions Bc'oiul a certain minimum dose the 
administration of a single dose of radiations ma\ destroy the life of the cells of 
the (.cniunal laser of the cpidenms and Imr follicles all or most of which die 
immediate] \ or shortlv nftcrwaid m abortive mitoses The irradiation has \cn 
little if am effect on the more superficial cells of the epidermis the hair stops 
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a c.sstic tiabcculntcd appearance loscmblmg o giant-cell iumor (Gootmek) It 
can also show a fianldy ostcohlic pioeess Tlie ilium, femur, luimcius, and 
thoiaeic \eitcbrac aic the most fiequent sites of a single nncloma 

The locntgcnoginplnc appeaianec of a pnman > chculum-ccll \atcoma of 
hone is not eharaeteiistic It is ehietlj an osteohtic pioeess imohmg the 
motapln sis and extending to mvohe the diaplnsis Jn the cailv ciohition 



In n 
still 
of 


Hr G^l — Osteon tic, rupidp sroulnr 

plrl ir. \csu-, or use '1 lie tumor arose In the ’’ ' , 1 , t\ 

c irtll iplnous oplplit soil line Them Is frnpinentuUon clcii!> d<flntd ( Sl 
. Inrre sort tissue muss Codmins rciethc trlnnsle is cicuu 


1 Ik 2 for specimen ) 


of the pioeess the onlj changes m . iv he mottled aieas ol hone 1 0 f (he 

the ineclullan cuutv Latci liagmcntation of the emtex am jn ( j l0 

shaft mar be piesent Pcnosteal thickening is seen ml > ‘ " ' j (Jackson) 
disease, and illusion of sun minding soft sliuctuies is n 


MALIGNANT TUMORS OP BONF *>>H 

The central chondrosarcojnis arise from the femur and humerus or in the 
region of the mctaphyais and show blolchx or scattered small areas of calcifies 
tion (rendergrass) In the long hones they produce an expansile swelling of the 
shaft which results first in thickening of the cortex The tumor may become 
very large and often there are cistie spaces within it (Ihg 700) Blotchy areas 
are particularly characteristic (Pig 702) In peripheral chondrosarcomas 
there are often other lesions indicative of cliondrodi splasia 



Fig 600 — -Sclcro Ing osteogenic sarcoma arising In the lower end of the femur In a l 
jear ol(l girl This tumor Is fan shaprd with radiating spicules of new bone Periosteal re 
action has extended up along th» shaft and the already ossified epiphjseal line has been In 
vaded (bee Plate IX Fig 1 for gross specimen ) 

A multiple myeloma usuallj presents man> areas of punched out bone de 
struction with little periosteal reaction and thinning of the cortex of bone 
(Fig 70 I) These lesions are most prominent in the pels is skull, ribs, vertebrae, 
sternum, and clavicle If multiple mjeloma is suspected, roentgenograms of all 
these regions should be taken In certain rare instances the involvement of 
these bones mav be diffuse suggesting osteoporosis Rib fractures arc com 
monlj seen The solitary m>eloma maj be perplexing because at times it presents 



Fig 692 —Rapidly grow mp o k 
umerus in a 15-a ear-old bo> , r y.S 
lentation of the periosteum and tin 
ntact i, 


na arising 
eniue in% 
•a soft tis 


hj^al end 
wliaft «il 
♦ plph> •‘I** 
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A roentgenogram of in ameloblastoma reveals t tumor involving the sub 
periosteal and cortical portions of the tibn There is usually considerable 
involvement of the medullarj civitv and the tumor maj extend out into the soft 
parts Tlic epiphj sis is not inv aded 

Laboratory Examination — The laboratoiv examinations are of more value 
in multiple myeloma than in anv other bone tumor If the disease has become 
disseminated, plasma cells are onlj rarelj found in the circulating blood stream 
Bence Jones proteinuria is found in about two thirds of the cases, but it mav 
be present in one specimen and absent in another Bence Jones proteinuria, 
however, is not diagnostic, for it can also occur with metastatic neoplasms or 
with lcuccmias Hypcrproteincmia, because of elevation of the globulin, is a 
common finding in the advanced cases in thirtv cases of multiple mvclomi 
lcvicwcd b> Gutman fourteen of the patients showed a seium protein highci 
than 9 Gm pel 100 c c , and ten showed a value as high as 12 Gm Occasional!} 
the unc acid is promincntlv elevated Hyp cit 'd ccmn 1S frequent, Gutmans 
twenty one patients had calcium of 15 mg per 100 cc or higher 

In Citing's sarcoma the leueoejtc count is often elevated from 10 000 to 
15 000 the sedimentation rate is also constant!} elevated and it ina} be the first 
sign of recurrence of the tumor 

The alkaline phosphatase is not a diagnostic test m bone tumors for it onh 
reflects bone production It is therefore elevated in the sclerosing forms of 
osteogenic sarcomas and normal m the osteotytic vanctics Alkaline phosphat tsc 
mij also be elevated in Paget s disease and osteoblastic metastatic carcinoma 
Biopsy — Incisional biops} of bone tumois is often considered dangcious 
inasmuch as some authorities believe that it mav cause infection or spread of the 
tumor This dangei is overemphasized however, the Colcvs icpoitcd that 
twentv seven of their thirtv five patients cured of sarcoma of the long bones had 
i previous incisional biopsv without infection or evidence of spread Incisional 
biopsv mw rcadilv be done if tlic tumoi has ulcerated the skill but this rarch 
happens In tumors which have not ulcerated the skin, aspiration biopsv mav 
tie successful m obtaining tumor tissue when tlic neoplasm Ins extended into the 
soft tissue or lias dcstro}cd the periosteum In certain instances the diagnosis 
bv aspiration biops} mav be difficult (see chapter on pathologv ) If aspirition 
biopsv is inconclusive a frozen section mav be diagnostic at the lime of opci i 
lion If there is still anv doubt of the diagnosis an incisional biopsv should be 
performed and permanent sections awaited 

Infection confuses the diagnosis of n bone neoplasm It should he cmplm 
sized that no diagnosis should lie attempted on a poorlv prepared slide and that 
it mav be nceessarv to tnl c several biopsies before a representative area is oh 
tamed If plasma cell mvcloma is strong!} suspected aspiration or bone marrow 
biopsv of the sternum is often diagnostic 

Differential Diagnosis — Most of the confusion that has existed regarding 
the giant cell tumor has been due to the fact tint there are numerous other 
lesions which crudelv caricature it It is imperative that the giant cell tmnor 
be identified and isolated from this group, for its pathologic behavior and elm 
ical evolution are distinctive 
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The most common lesion misinteipieted as a giant-cell tumor is the lone 
cyst Table LXIY ennmeiates the differences between these two lesions The 

Tadic LXIII IliiTcrCKTi \i, CnArvcTrr or the Four Most Common Malignant Bone 

Tusiors 



GIANT CEIIi 

ruAior 

EW INC 7 s 

SAl COMA 

OSTEOGENIC 

SATCOMA 

MULTIPLE 

MYELOMA 

be\ 

Females predom 
mite 

Miles predom 
mite 

Miles predom 
mite 

Miles predom 
mite 

Age (highest 
incidence) 

so to as 

i "to 20 

10 to 30 

Usui 11} over 40 

Location m 
bone 

Lpiplnsis 

Shaft 

Metipli) sis 

Shaft 

Most common 
sites 

Lou ci end of fc 
mur, upper end 
of tibia lower 
end of i idnis, 
maxilla 

| Femur, tibia, 1m 
meius, mandible 

Lower end of fe 
mur upper end 
of tibia, upper 
end of humerus 

Bones of pehis 
ind femur 

Metistiscs 

Pintnilh nc\ei 

Lvmph nodes, 
lung, skull, nbs, 
\crtcbne 

Lungs, pricticillj 
never m lymph 
nodes 

Skull nbs, verte 
brie, practi 
call} never lungs 

Most impoitint 
differential 
diagnosis 

Bone c>st 

Ostooimelitis 

Bone c\st, meta 
static circmoma 

Metistitic car 
cinoma 


Tabif LXXV Diiiiumiu Chai irrmiSTios or Bom Cists and Giant Cell Tuvors 



1 SOI ITAm BONE CIST 





hex 



Site of oiigm 

Metaphv s C il 

Epiphjse il 

Bones ot ele< tion 

Humerus (Upper eud) 

Tibnl (Uppei end) 

[ Femur (Lower end) 

Tibia (Upper end) 

Radius (Lower end) 

Limn, il com t 

Fi ictuie (Common) with spoil 

1 incous heiling 

Fractuie (Uncommon), no 
spontaneous healing 


bone cist occms piedommantlv m ]iatients undei 20 reals oi age, is nioie fic 
quent m males, and occms in tlie metaphyseal legion Fiacture following 
mmoi tiauma is common and occms imaiiabh in tlie pioximal poition of t ie 
crstic aiea (Jafte, 1942) Kilt v pci cent of the bone ersts occm in tie uppe 
poition ot the humeial shaft The giant-cell tumoi occms as a mle m patien s 
orei 20 jeais, is moie common m females, and is found in the epiphjseal ie D ion 
Both of these lesions have sites ot piedilection The diffeiential dia 0 nosh3^^ 
tween a single bone cjst and osteolytic osteogenic saicoma mar be ' en 
because the patients may be m the same age gioup (below 20 reais), tie 
is m the metaphysis, and fiactuies also occm m both The osteogenic sal 
is asymmeliical and the bone cyst symmetrical Tlieie is no penostea iea 
m the bone erst, but it may be piesent in the osteogenic saicoma ® ^ n 
constitutional reactions aie piesent m the bone cyst in contiast to er ’ ^ 

mm eased local tempeiatuie, and skill changes m tlie osteogenic saicoma 
fibiosa cystica shows multiple lesions which occasionally maj 3e con ” S jmo i, e 
giant-cell tumois These cystic lesions, like single bone ersts, o n 
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He 693 — Cro rpec'm n of the «m o tenpinlc *arcomi with fin shaped appearance 
of tic tumor extension down the ehnft wcll-defln d periosteal cufflne and areas of I emorrhage 
within the tumor 
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and biopsies may not be deep enough to xeveal tumor When the tumor is incised 
because it is thought to be an inflammatory piocess, milky matenal enoneouslj 
thought to be pus e\udes fiom it The Gane type of sclerosing osteomeylitis 
mimics a Ewing’s saicoma in some lespeets, but it is sudden in onset and it 
lapidly becomes clnonic, while Ewing’s saicoma is mild m onset and becomes 
acute In acute osteomyelitis the tcmpeiatuie is often high, the white count is 
exeessnely elevated, and a pumaiy focus of infection is piesent Often no 
bone lesion is seen In clnonic osteomyelitis an mvolucium is often piesent, and 
this is novel seen m Ewing’s saicoma 



Fig 696 — Osteocliondromntous lesion of the ‘well cnrcuinscrlbed but 

1 ear-old man The changes suggest that the tu inor v.asn for four >cais ( Ste 
tjon it proved to be well delineated This patient has been 
Fig 5 for gross specimen ) 


Bone tuberculosis may be eonstdeied in the di eien ^ ] ica ied pul- 

tumois hut usually loentgenogiams of the chest reven e\i oeu j atlon ]s also 
monaiy tubeiculosis Aspnation of any fluid with guinea 1 jest met ion of 
diagnostic In tubeiculosis, the uppei poitions of the on ® of t]ie so ft parts 

the epiphysis, involvement of the joint cavity, and ca ci ca ^ ccsgnc I!CVl bone 
Infection plus tubeiculosis is liardei to diagnose because ^ 
pioduction simulates the seleiosmg type of osteogenic saico 
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the cpiphj sis but are associated with striking alterations of blood chemistry and 
are eoe\istent with a parath\roid adenoma (Albright) Benign chondroblastoma 
of bone is a \crj rare tumoi which once was designated as an cpiphj seal chon 
dromatous giant cell tumoi (Codman 1931) These tumors usuallj begin be 
fore the age of 20, occur moie ficquentlj in males and, because thei begin in the 
epiphjsis and present giant cells on microscopic examination, maj be confused 
with giant cell tumors (Jaftc) How e\ er, on microscopic examination, calcifica 
tion and small areas of focal necrosis arc alwajs present Fibrous dysplasia 
of bone and nonostcogcmc fibioma of bone are also mistal en for giant cell tumors 
mosth because the\ show the presence of giant cells ( Jaffe) 



Fig 691— Osteogenic arcoma of the shaft of the femur in a t6 jesi «iu m 
U ue miss extends out from the shaft of the bone and contain formation of i 
alteration of the normal markings of the cortical bone 


Tiro most frequent erroneous diagnosis made m a patient with Ewings 
sarcoma is osteomyelitis This can be easilj understood because intermittent 
pam mat follow tiauma and is usuallj accompanied bt constitutional reactions 
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The lapidlv glowing osteolvtie tvpe of osteogenic saicoma mav pioduce 
changes suggesting Emng s tumoi but it does not imolve the shaft except in 
advanced cases 

Metastatic ncui oblastoma of the suprcncnal gland is impossible to differenti- 
ate fiom Ewing s saicoma from the bone changes alone (Barden), but neuio- 
blastoma occuis piedommantlv m eaily childhood and loentgenogiams of the 
abdomen and lntiaienous pvelogiams mav leveal evidence of a tumoi in the 
legion of the supiaienal gland The biopsv of metastatic lvmph nodes seldom 
helps m the difieiential diagnosis because the rosettes of a neui oblastoma aie 
fiequentlv absent There is no doubt that a few cases of metastatic neuro- 
blastoma aie diagnosed as Ewings saieoma and then tine natuie levealed onh 
when post-mortem examination is done (Willis) 



Fig 693 
of the femur 

big 700 _ . _ 

has caused a fracture and the formation of 
♦non donn the shaft t 
Gvnec Obst. 1945 ) 


cl ondrosarcomi of the uPI"- r 


end 


Fig 700 

Fig 699 

Large soft tissue tumefaction caused bj ^ ^ 

Poentgenogram of the same lesion illustrating a centra ^.j icre been 
acture and the formation of a large and Ackerman L* 1 s b 


i tne none (from cnortmen.) 

(See Plate IX, Fig 3 for gros* specimen., 


The sclerosuig form of syphilis of hones can staking c i cscn * c j )an „ es are 
osteogenic saicoma ( Westeimaik) Howevei, the svpin die J° ,! fc^iuctiie 
often stmmetneal There aie two processes usuallv presen ^ p CrI - 

gummatous neeiosis usually multiloculai and a bonc-pio main i\ 

osteal, toimation (Tig 707) The gummatous neeiosis mam c ^ e |j defined 
in the periosteum and the coitex of the bone, resulting m s < » 
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>ig 607 — Osteogenic arcoma of the skull superimpose 1 on Pig ts 01 ease (Specimen 
contributed bj Dr Robert A Moore Dctartment of Pat) ology Washington Unucrsi y School 
of Medicine st Louis Mo ) 



He 


Sro steelmen of the same tone pro luclng le lor 
\ Textbook of Pathology I hlladclphta 13tt \\ j 


(From Moore 
Saunders Co ) 


Robert \ 
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I l > *' '1 I M i »«Un« i mill* nf (!ii «*Mi» him Itu muttlph im is of < |>I il« unit 1 1 p i It at tin 

bo rih ri and c« ntc r 





l 


}>Ie 17 — Moist iKlioepldprmltl? of the pubic skin follouing roentgontbernpj for caidnonii of 

the ccr\l\ 
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defects often sui rounded bx sclerotic bone These changes usually develop in 
the flat bones of the hinds and feet but they can also be localized m the 
diaplvs sis of the long tubular bones The necrotic and sclerotic processes arc 
most often equally apparent, hut once in a \\ lule, one xnay predominate This 
combination of dcstructnc changes with clearly defined osteosclerosis is eharac 
tcnstic of svphilis Antisjphilitic theiapy usually lesutts m fairly rapid heal 
mg of the defects A positne serology and a careful history aic also helpful 
in the diagnosis jtfcfasfaiir carcinoma may also be confused with osteogenic 
sarcom t, but it usually occurs after 40 3 ears of age does not affect the contour 
of the bone and in the long bones den lops in the legion of the nutrient artcri 
(humerus, femur, tibia) It can at times, almost exacts mimic osteogenic sar 
coma (rigs 709 and 710), MacDonald has obsened this in tumors arisin D from 
prostate, stomach, marj, lung, and breast 

Myositts ossificans may present histologic findings difficult to differentiate 
from osteogenic sarcoma but the clinical and radiologic evidence usually yields 
sufficient information to resoHc the diagnosis between the benign and malignant 
process 

The cnchondroma must be differentiated from the chondrosarcoma but it is 
a benign cartilaginous growth appearing mamlj m the phalanges of the mcU 
carpal bones femur, and humerus In the small bones it produces an area of 
rarefaction w Uh thinning and bulging of the cortex In the long bones it ap 
pears m the legion of the metaphx sis and probably arises from islands of ear 
tilige cells denied from the epiphyseal cartilage In Jaffe’s twenty eight eases 
(1913) thirteen occuncd in the finger phalanx, file in the metacarpal bone, five 
m the humerus, three m the lemur one m a toe phal inx, and one m a metatarsal 
bone The cnchondromas arising m terminal phalanges practically ncicr become 
chondrosarcomas 

In the single focus micloma the dugtiosis may be very difficult A single 
ostcoli tic punt lied out are 1 m a bom c in be c\a< th reproduced bx an osteolytic 
metastasis from some obscure primari source (the tiabeeulatcd cystic tvpe can 
surest giant cell tumor) In these instances the diagnosis can be resolved 
onl\ h\ biopsi An eosinophilic granuloma of the bone can also cause punched 
out areas but this lesion usually occurs bcfoic puberti , in Green’s series the 
patients ranged between 1 and 10 xcars of age Tins disease is mereli 1 phase 
m the dciclopment of Hand Schuller Christian decease Biopsv is diagnostic 
Clinically multiple myeloma can he confused with Paget's disease bee iusc of the 
thoracic deformities However, in Paget s disease the alkaline phosphatase is 
flesatid and m multiple mxclom 1 it is normal Piget s discisc is characterized 
bs other phenomena such as honing of the legs and mci cased size of the skull 

Treatment 

Sui gfri —Surgical resection of giant cell tumors may be done when the 
resection does not imph impairnunt of function (involvement of ulna ribs 
metatarsal bones patellas and fibulas) Also a radical surgical rejection of 
giant cell tumors max be indicated when biopsy show s evidence of malignancy 
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01 when ladiotheiapt has pmiously failed When a i ejection implies impair- 
ment of function, a thoiougli cuietlage followed by cauten/ation with z me ehlo 
ude is adxocated In sonic suigcoiis Filling the c.uitj with bone fiagments m 
oidei to fill the defect is not recommended A ceitam piopoition of cases treated 
by cm ettage lecui, and foi tlusieason wefeel that it is piefeiable to heat giant- 
cell tuinois In loontgeiifhcinpi when thei aie located in the long bones and when 
insertion implies inaioi disfunction 



I'lE 701 —Roentgenogram of i peripheral t) pc of dwndro»rcoma 2 nrisi a B oW girl 

cap ot a pre-existing cartllagmoub exosroM= 

, . Yunna’s saicoma should 

It is questionable w hethci the siugical treatmen ^ | Um0 r is found 

evei be undei taken However, it is geneially accep e ' p on(3i an am puta- 
in a patient over 15 jeais of age and is localize o a any Sl ich lesion, 

tion is indicated Eadiotlieiapy, liow ex cr, can sten ize 
its failuie is usually due to the piesenee of distant me 


Up (O’ A Vdvanccl chontlro -ircorni with blotchy ureas due to Irregulir deposition 

of bone (from faugarbaher 1 D and Vchorm in L< ^ ‘’Urg G>nec &. Obst 1945 ) 

r Clinical photograph liowlng liu e tumor with still intact skin The patient remain* 
\ ell more than three >cars after di articulation of the Innominate bone 



bigr 703 — Surgical specimen of the same lesion revealing the cartilaginous framework with 
numerous cystic spaces 
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The only successful tieatment of osteogenic sen comas and chondt osarcomas 
is indical siugieal lesection An amputation aboie the pioximal joint of the 
affected bone is accepted geneially as the pioceduie of choice This treatment 
applies m all instances except when the tunioi is located in the distal end of 
the femui , in this instance an amputation at the lei el of the femoial neck is 
usually done If the tumoi is located m the uppei poition of the luimeius, an 
mteiseapulotlioiacic disaiticulation is faioied (Pack) Osteogenic saicomas and 
eliondiosai comas of the pehic hones and head oi the feniiu niai be successfulh 
tieated by disaiticulation of the innominate bone (Sugaibakei), but this ladical 
piocediue is only justified in special instances Cornell ati\e tieatment such as 
siugieal excision and lepau with bone giaft is onh justified in a \ei\ feu 
caiefully selected cases of scleiosing osteogenic saicoma 01 well-diflcicntiated 
eliondiosai coma (Phemister) Single focus myelomas occuning in lcseetahle 
locations (elaMcle, nb, 01 luimeius) mar be tieated suigicalh with a fan chance 
ot success (Cutlei) Suigeiv is not justified lioweiei, when tlicie aie multiple 
lesions 01 when tumor is glowing in the flat bones of the skull 




Liposaicomas and hemangioendotheliomas of the bone s ion « lcs eetion 
ladical suigeiy Ameloblastomas may be treated by a consena n aI , 

but not b\ cuiettage If the ameloblastoma is adiancei w ion licu { um 
amputation should be done Paikei feels that the best tiea me )nc 

cell saicoma is a ladical opeiation, but this lesion is also 13 
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Radiotiier\p\ — The majority of benign giant cell tumors are radiocurable, 
and for this* Teason rocntgcnthenpj should he used in preference to surgical 
evasion Pfahler first succcssfullj treated a giant cell tumor b\ irradiation 
That radiothcrap\ is the treatment of choice of these tumors is well substanti 
ated b\ serious work which has been sporadicallj published in the last few jears 




Fig 70s 

Fig 705 —The Garrg type of chronic osteomyelitis 

Fig 706.— Partially calcified hematoma suggesting Ewing a 


Fig 70S 
arcoma 
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(Pfahler, Lachar lie, Leueutia, Gcrshon-Cohen, Baclesse, Jansson) Roentgen- 
therapy does not need to be very forcible, and total doses may be Kept veil bclo.t 
those necessary for sterilizing malignant tumors Consequent]} , untov ard effects 
are not to be feared The response of the tumor to radiotberapj is ter} slov, 
and may continue for a period of jears following a sliort senes of treatments 
The response to treatment consists of a Gov reduction in the si/e of the tumor 
with progressive recaleification (Fig 712) At turns the recalufieation may be 
interrupted by osteohtie thrusts These tlnusts do not nercssanh represent 



Fie 707 

Fig 707 — Bono formation at right angles to th 
the tibia Th”c changes resolted folloving anti's phillll 
Fig 70S. — Sj philltic lc-ion of the upper end of th 
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production Thl^tumor Vas flr e t erroneously con«)d*r lf l °- 

ot Dr Murra> Ston* ‘'pringflcld, Mo ) 

malignant transformation and arc typical of this tjpe or fu™ 0 ^ jnc ; anrf j 

of radiation therapy may be necessary after Jong inter. a c n ^ ^ ,j a] ] 
radiotherap} mat fail, but if the treatments bate bc<n pro ra '- ^^0 
and total dose hate been lott, the changes tail not mtenerc . ' 

Radiotherapy is the treatment of choice lor a j rrn ]j v Sulyc'lrc in 
extreme!} radiosensitite tumor capable of bun" 'urcr oca 
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provement follows the first treatments, and, in addition, roentgentherapj maj 
aioid compression of the spine and the dcrclopment of paraplegia when the 
tumor dctelops in icrtebnc The tumor regresses rapitlh and becomes denselj 
calcified Tailure of treatment is most often due to the appearance of other 
hone lesions or pulmonarj metastasis 



Hff 09 —Bone producing lesion In th«* tibia ugsestlng an osteogenic sarcoma but actuallj 
due to metastatic adenocarcinoma. The primary le ion was located In the sigmoid 


Myelomas are i cr} radiosensitive and locilh ndwcnnbJe Conservatne 
treatment of multiple new lesions increases life expeetanev In the single focus 
mv eloma radiothenpt nm sometimes permanentH control the disease In 
order to attain total local sterilization treatment should be continued even after 




He l — < ism o-u tumor (Wore «i»l In jrnm nfter radloth rnpy (From lyucutl*, Ti 
Itadlolory Jilt ) 






radiotiierxpy op cxncer 


103 


larger dose maj result m bleeding from the dermis followed bx secondary in 
feet ion and loss of substance, which is known as acute radiodenmtis, a true 
radionecrosis of the dermis which is not reparable unless it is xerx limited 
The permanent sequelae resulting from irradiation of the skin are also 
xaned \S ith a small dose the epilation produced is onlx transitorx, but when 
a radioepidermitis has been produced, the epilation is usually permanent Ex 
cept for epilation there maj be little xisible sequelae even after a radio 
epidcrmitis, but achromia, fibrosis, atrophx, and telangiectasis max graduallr 
dexclop in xerx xanable degrees (Fig IS), depending on mtensitx, the region 
idiosxmcrasx etc An intense radioepidermitis xvith long period of repair max 
gixe place to a discolored atrophic skin which becomes drxer and less pliable 
(Fig 19) and mar easilx break down xears later (spontaneouslx or folloxving 
trauma and sccondarr infection) , the result is a necrotic ulceration, a late 
radiodenmtis, the dexelopment of which max be due as much to a lacl of local 
vitalitx as it is to trauma and infection 



The rathobtolorjic mechanism of skin reactions is one of the best examples 
of velectixe cxtolethal effect of radiations Bexond a certain minimum dose the 
administration of a single dose of radiations max destrox the life of the cells of 
the germinal hxcr of the epidermis and hair follicles, all or most of which die 
immediatclx 0r shorth aftenx ml in abortixe mitoses The irradiation has xerx 
little if nm (foot on the more supcrlicnl cells of the epidermis the lint stops 
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the clinical disappearance of the tumoi, foi most failures may lie laid to an 
insufficient total dose 

Itadiotheiapy has no place in the treatment of osteogenic sarcomas because 
these tumoi s do not respond to this foim of treatment Badiotherapj combined 
with surgery is of questionable \alue In tumors of such giavitx, no delay m 
the radical suigieal treatment would be justified 

Prognosis 

The prognosis of giant-cell tumoi s is excellent Pfahler, Lacharite, Leu 
cutia, Baclesse, Geishon-Cohen, and Jansson, among many other authors, liaie 
leported numeious instances of permanent control of these tumors following 
inadiation Wide suigieal excision may be equally successful Curettage of 
the bone followed by zme chloiide cauterization is followed by reeuirenee m 
about one-fourth of the cases Inadequate radiotheiapy max also result m 
lecurrenees 

Ewing’s sea coma has an extiemely poor piognosis The Bone Tumor Reg 
istiy collected fifty-five cases which had been followed fixe xeais or more, 
and there were fifteen five-yeai survivals Nine of the patients weie floated In 
a combination of ladiation therapy and suigeiv, fi\e bv suigieal lesection, and 
one by loentgcntlieiapj' alone (Phemistei) It should be understood that this 
is a highly selected gioup of cases Of 114 patients seen at the Maxo Clinic 
twenty -one lned the 01 more xeais Of these, eight had amputations, two bad 
wide excisions, and eleven were ticated by ladiations (Mexeiding) Other rc 
ported senes of treated cases liaxe not shown sucli a high percentage results 
Gesehiektei lepoited 135 cases with only 6 pei cent fixe-xeai survivals 

The piognosis of osteogenic saicoma is related to mans factors, and onb 
when the majority of these aie known can a piediction of the end results be 
made The case xvith a long clinical history and a well-localized large tumor has 
a much bettei piognosis than the case with a xeiy short lnstoix and a lapi 
glowing tumor The osteolj tic osteogenic sarcoma grows so fast and metastasizes 
so eailj that it has no time to attain am considerable size Patients un cr - 
or oxer 50 j ears of age do much pooici than those between 20 and 40 'ear-- * c 
patients oxer 50 years liaxe a pool piognosis probabh 1 ■ iaii.se of the re a ne 
high incidence of associated Paget’s disease In fact, if osteogenic sarcoma 
superimposed upon Paget’s disease, then the piognosis v xtrx pooi 

The type of opeiation may influence the piognosis Conseixatnc su r ^ 
performed foi a rapidlx glowing tumoi offers practical^ no hope ot t1, j’ ^ 

the tumoi is not lesected alioxe the mxolxed joint then tumor maj lumor 
groxx xxitlnn the lemainmg segment of bone niairow The location ox ^ l( -^^ ^ 
is also important, for if it dex clops m an area where it cannot jc sur-nc 
moxed (skull, xeitebra, and some pelxic hones), the condition is >°P C ]lQq? 
erallj speaking, the nearei the tumoi is to the trunk the worse is 1 ^ 

Osteogenic saicomas of the scapula, elaxicle, and middle and upper f 

femur haxe a poor prognosis Conxerselx, osteogenic xai comas an ,! ^ car cur- 
small hones of the feet oi foiearm liaxe a better than 50 pci cen 
xixal after surgical treatment 



Fig <110 — Character! tic o teolytlc defect In the metaphyseal end of the humerus due 
lo meta tntle carcinoma arising front the breast The lesion vas treated b> roentgentherapj 
became i art 1 ally Tccalciflel, and symptoms of pain v.cro alley inted ICourtc > of Ur Mfon o 
Frangclla Institute of Radiology of the Faculty of Medicine Montevideo Uruguay ) 



FlC “1 — -Clant-eell tumor l 1 *' fere 


Vtad I o 1 ogr* r ? 1 n 1 r r r * <31o * h *' r *PT (From Leuctitl* T 
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The pathology of a bone tumoi is \cr\ significant in regard to prognosis 
The w«ll differentiated osteogenic sari omas pirticularly those made tip pre 
dominantly of adult fibrous tissue and eartiluge, do v ery much better than the 
verv undifferentiated rapidly growing osteolytic tvpe of tumor The osteolytic 
osteogenic sarcoma has an exceedingly poor prognosis of 131 ciscs reported bv 
McReynolds from the Johns Hopkins University Hospital, only eleven of the 
patients, survived more than five years The average duration of life of patients 
who died within five years after treatment was ten months In twenty eight 
eases of surgicallv treated osteogenic sarcomas reported by Simmons eleven of 
the patients lived five years or more after operation, a high percentage of these 
sarcomas were well differentiated MacDonald studied 118 five 3 ear survivals 
from the Bone Tumor Registry and reported tssenti illj the same differentiated 
type of pathologv predominating in these eases is in those of Simmons He 
found that among the cured casts there were fourteen osteosarcomas, fifty six 
chondrosarcomas and thirty seven fibrosarcomas In a largo unselected group 
of 100 cases (onh sixty histologically proved) Coley and Pool reported thirty 
five five y<ar survivals Thev divided thur ca»es into low, avenge, md high 
grade mnhgnancj Tort} throe per cent of the five -sear survivals were m the 
low grade group 46 per cent in the averagv, and onlv 11 per cent m the high 
grade Chondrosarcomas have a much better prognosis as a group than osteo 
genic sarcomas (MacDonald, Simmons, laffc) It is probabk that the ehondro 
sarcomas arising penphcrally from exostoses have a better prognosis than the 
central chondrosarcoma 

If the myelomas occur first as 1 single focus in the bone and are treated 
locally then a fair percent tge of the patients have a fiw year survival (Cutler) 
Other mvclomas become generalized and assume the typical form of a multiple 
myeloma After generalization, the life expeetanev is not longer than two years 
Jackson reported on six patients with reticulum-edl sarcoma of bone treated bv 
amputation followed by postoperative uruliation One of these died at the end 
of two vears and five were living between six and sixteen years 
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Chapter XVII 

SARCOMAS OF THE SOFT TISSUES 

Soft tissue s.ncom.is aie ,t small and exclusive gioup of turnois of meso- 
deiinal ongin (smooth muscle, stiiatcd muscle, fat, connective tissue, and blood 
vessels) Then fipf|iienp\ is illustiated 1)\ Table LXV, vvlucli demonstrates 
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that fibiosaiioma and lipo'-aicoma aie the most iieipient They appear .it an' 
site when* the p.iient tissue is )ik sent Tlien late oi growth is unpiedifta > c 
Not mi hided m this gioup aie the hmphosar comas and the saicomas oi spiaw 
oigans (ioi example 1( lomyosaicoma oi the uteius) The soft tissue sarcomas 
oi the mediastinum (which could he included m Ibis gioup) aie discusser m 
chaptu on turnois oi the mediastinum 

Table LX\ I tabulates the five most common t.'pes of soil tissue sarcomas 
hi lcspect to the sc \, incidence, mean age, common locations, ongins, an 
and mieloscopic chaiacteiislies 


Pathology 

Gross and Microscopic Pathology — The pathology of the soit differentia 
comas may be v.aied because of their mesodoimul origin However, ^ 

tion ot the specific types can usually be made because of the location o 
and its pathologic cliaiuotetislics Exact histogenesis may JC c c ^ these 
special stains and in a lew instances by tissue culture (Murray) j c p 

turnois aie capable oi pioducing rcticulm A small group, icnvei , 
exact classification (See cl.apte, on pathology for information regarding P«op 
fixation and staining ) ^ u pp& 

Fibrosarcoma — Fibrosarcomas arise most commonly ft om * lG ^ f iam the 
extremities, and tlie flexoi surface oi the ioicanns "hey cj 
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supcifici.il subcutaneous connective tissue, deepen connective tissue, oi pen- 
ostcum They may be multinodular m (lie skill and be designated as dcimato 
(llnosaieonm piotubcians (lloflmann) Stout believes that malignant tumois 
a using fiom ncive sheaths aic ficquenth associated with von Recklinghausen's 
disease He feels that the aetnc eell in these tumois is neuicctodeimal in 

A 
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Giossly, liposai comas often show convolutions which ciudcly caricature 
ceiebral coiteK (Fig 715) In the depths of these convolutions theie is a fine 
lacy netwoik of blood vessels On section, the tumoi is usually a yellowish-white 
coloi, of somewhat slimy consistency, resembling biam tissue (Fig 715) Small 
satellite tumor nodules may be obseived Aieas of necrosis, hemoriliage, and 
mucoid degeneiation aie common Occasionally theie may be multiple pmnaiv 
tumois (Ackerman) 

The micioscopic pictuie may be umfoim oi vaned The tumoi can be va ell 
difteientiated lesembling embijonal fat, oi it may hat e bizane lipoblasts, some 
of them giant in size Quite fiequently the nucleus is compiessed to a crescentic 
shape by the cytoplasmic fat (Fig 716) In othei instances the lipoblasts hate 
a cential nucleus with vciy foamt, abundant lipoid-containing cytoplasm Tu- 
mois which mcielv show small aieas of fatty degeneiation should not be mistaken 
foi liposai comas Specific stains foi fat aie pai ticulaily helpful in the diagnosis 
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Fig 715 — Gross specimen of a hposircoma n i! e( j ic tropentoneal l\ mph no 

cerebral convolutions Insert represents a cross section of i 
Note close resemblance to brain tissue 

Rhabdomyosai coma — These tumois appeal most fiequently m tl P 
gluteal, and mterscapulai legions Abukossoff was the fiist o an( j t i, e 

of stuated muscle into four gioups, the fiist tluee imana 3 ^ up 

fourth malignant The gianulai-cell myoblastomas belonging 0 m on site 

aie laiely malignant Ciane lecently collected 162 cases, ic myo blastonia 
of origin being the tongue Howevei, a malignant gianu t j ie gluteal 

arising from the urinary bladdei (Ravich) and one ansm 0 
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origin and therefore should be designated ns a malignant schwannoma The fact 
that a soft part sarcoma is perhaps intimatelv associated with a nerve does not 
ncccssmlv mean that it is arising from its sheath The malignant schwannoma 
has a striking tendency to recur loealH and mav be multiple It is not infre 
quent for fibrosarcomas to infiltrate the skin fungate and ulcerate, md be the 
cause of hemorrhage Grosslv fibrosarcomas are firm and homogeneous, forming 
a rounded or spindle sh iped mass which can become vtrj large without infiltrat 
ing the surrounding structures On section tliev are pale, grav ish white in color 
and hemorrhage and necrosis appear with increasing frequency the larger the 
tumor The tumors are made up of spindle shaped cells with a varied number 
of mitotic figures accoidin^ to their differentiation (Tig 713) V silver stain 
rc\eals each indiudual cell to be wrapped in fibrils which also run parallel be 
tween the cells 



He 1* — Flbro arcoma of the thigh recurring otter Inadequate surgery Note deep extension 


Warren attempted to separate the tumor of nerve sheath origin from the 
tumor arising from tonncctiu, tissue in other locations lie believes the ncuro 
fibrosarcomas tan be differentiated from fibrosarcomas because their cells are 
arranged m definite fascicles with an interlacing herringbone pattern and lie 
eanse the cells have a somewhat waw elongated nuclei with some evidence of 
palisading of the nuclei W c have not been able to make such a differentiation 
V differentiation ean be more casilv made h\ observing the association of the 
tumor with nerve sheaths and liv finding stigmas of von Recklinghausen s dis 
case (that is cate au lait spots subcu tan eons nodules) 

/npovnrconui — I iposareomas occnr in am irea wliere fat is present (I ig 
720) Tlsci arc most commonlv found m the popliteal space the gluteal regions 
the thigh and retroperitoneal area Sixtv four per cent of ^tout’s 73 cases 
arose in the thiji ami retroperitoneal area Infrequent!* thev mav ari.se from 
a pre existing lipoma but prnhabh most hjiosarcomns art malignant from the 
start Thev tend to grow ven large 
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glowing and shoitly afteiwaid becomes detached fiom the matn\ Thus, while 
the noimal desquamation of supcificial epideimie cells pioeeeds, the constant 
supph of cells iiom the basal lajei is slopped and, consequently, the epidermis 
becomes tlnnnei each dai, the mteiccllular spaces become enlaiged (edema), 
and laige amounts of polj moiphonucleai leucoejlcs gi\e the aiea a chaiacter 
of inflammation which nistifies the name of cpideimitis Finally, the epidermis 
entiielj disappcais in about twenti -six to tw cut j -eight dajs When this oc- 
cuis, tlieie 111,11 haic been some lefoimation of new epideinns, so that dermis is 


i 



rig 19 -Vtlulihic changes with telangicctasias of the si in of the breast following intenslte 
I'uliothenpj for an inoperable caicmoma 

not actualh denuded (diy cpideimitis) , but if the geimmal cells have not jet 
started to lcpopulate the aiea, the papillae of the deiinis lose then noimal eov- 
eung (moist epideimitis) until epideimal giowth, fiom aionnd the hair fol- 
licles and sweat glands 01 fiom the nonmadiatcd boideis of the aiea, finallj 
covei anew the deinns At best, the new- epidermis is tlun, lacking m or with a 
seal city of skm appendages, the papillae aie flattened, the number of vessels 
present m the deimis diminishes with the meiease of fibrosis, and, m compensa- 
tion, some become dilated In cases of acute 01 late ladiodeimitis there is loss 
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region (Ackerman) have been reported In the fourth group are the relatively 
infrequent rhabdomyosarcomas Thev often appear encapsulated and the gross 
transition from normal muscle to tumor may be seen Areas of hemorrhage are 
prominent (Pigs 717, A and 717, B) The microscopic examination repeals tu 
mor growing in close proximity to or m intimate relation with striated muscle 
Tennis racket shaped cells in particular may present cross stnations or longi 
tudinal myofibrils Frequently, giant cells with peripherally arranged vacuola 
tion (Fig 717, C) resemble spiders or spiderwebs (Stout) The cytoplasm is 
inv anably strongly acidophilic, and nuclei may be arranged in a tandem 

Synovial Sarcoma— The svnovial sarcoma occurs particularly around the 
knee, ankle joint, or near tendon sheaths Approximately 80 per cent appear 
in the lower extremitv (Ilaagcnsen) but the tumor onl\ rareh involves the 
joint synovia This is an important point in the differential diagnosis because 
synovial hyperplasia hemangiomas and other benign lesions show involvement 
of the synovia 



He IE Photomicrograph of a llposarcoma 'Note cytoplasmic \ncuolatlon representing fat 
(moderate enlargement) 

Grosslv the svnowal sarcoma is fairlv firm, appears encapsulated and is 
gray isli pmk in color On section it remains grav ish pink but mav show areas 
of hemorrhage and calcification It is often firmly fixed to a neighboring struc 
turc (joint bursa, or tendon sheath) Alicroseopically there must be two elc 
ments present an intimate intermingling web of adenomatous structures and 
a sarcomatous like stroma (I ig 718) These adenomatous areas may look 
very much hi c svnovnl memhiane The cells secrete a sticky mucoid substance 
hyaluronic acid which is usuallv found in joints A single section mav contain 
onh one of these elements so that multiple sections should he studied in order 
to differentiate them from adenocarcinomas or fibrosarcomas 
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Hemangioendothelioma — The hemangioendothelioma is a malignant tumor 
of blood vessel origin and, although raie, may glow vv lira ever there are blood 
\ essels It is most frequently seen in the subcutaneous tissues and muscle The 
appaient encapsulation of the tumoi is false It tends to be very vascular so 
that if the tumoi niptuies through the skm, then profuse bleeding maj occur 
The cut section is extiemely hemonliagic in appearance The hemangioperi- 
cytoma and Kaposi’s disease (questionably a neoplasm) also can be classified as 
malignant vasculai tumors The micioseopie findings aie chaiactcristic (Fig 
719), and silvci stains clanfy the pictuie bv demonstiating a lajeiing of the 
endothelial cells and the mvanable piescnce of anastomosing vasculai channels 


, r T * TSTIT' O' 

r ' 

L«W «5> ? 

t r J! • * 




c\ ft- 


V 


* 




it- - 

,1 "n ' *L 

,1 

' r & 


*« 


.■? r, _ 


O 


JviTif'cs H '.I 


.O' ' 

A' l-JjAS J ^ 
v * % 


Hi , 
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Osteogenic Sai coma —' This tumoi of the soft tissues is a i most or 

occunence It may be found within an aiea of mvosi is 0 ‘ ^chwmnn) 

ansing simply fiom metaplasia of connective to osteoid ^ uks The 
Giossly the tumoi is film and often picscnls inter ^ Cin '’ )] hatase stain In 
micioseopie examination reveals osteoid tissue, an " . , aie Stout 

the Gomon method, the diagnosis is assuied The cionii/os t ese inljlc Iciomvo 
icpoited thirteen, of which nine wcie lcliopcntonca ^ icvcal mvo 

saicomas elsewhoie Micioscopically diffcicntial i ici s a described 

filmls Individual cells have blunt-endcd nuclei > 011 sa]coina but micro 
the mesenchymoma, a tumoi appealing as a so ^ aI contain all m es0 
scopicallv levealing an admixture of elements 1CSC a another portion 
deimal elements, one aiea of the tumoi lcsembling I ^° sa J| lc ^ereatihtv of 
lhabdomv osaicoma, etc To Stout this icpi events cvi e 

the pumitivc mesenchymal cell )e n j )SC ndocncapsu 

MiiAsnnc Sprevd — A ll of these saicomas tend to * PI j w ^ c certain 

lated, spic.id locally, and have a decided tendenev to ic 
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common characteristics in their metastases, which are very frequently carried by 
the blood stream Regional lymph node metastases in fibrosarcomas occur 
rather frequently m 280 cases reviewed by Taylor, fourteen had pathologically 
verified metastases to the regional nodes The synovial sarcoma also metastasizes 
to regional nodes m 104 collected cases, the inguinal nodes were involved m 
seven and axillary nodes m four (Ilaagcnscn) Rhabdomyosarcomas and 
hposat comas also involve region'll lymph nodes but not nearly is frequently, 
and the cxtraosscous osteogenic sarcomas piactieally never have node metastases 
Leiomyosarcomas often locallv recur but infrequently have distant metastases 
All of these sarcomas tend to metastasize distantly, particularly to the lungs 
and not infrequently to other organs such os livei and bone Occasionally the 
metastases arc widely disseminated to many organs 

Clinical Evolution 

Soft tissue sarcomas are discovered cither by accident or because of symp 
toms due to their encroachment upon vital organs or neivcs Those arising in 
the soft tissues of the leg thigh or upper extremity may reach a fairly large 
size before pain or disability occurs In the rctropciitoncal area and partial 
hrl> around the kidnev, the sarcomas mav become huge before thev provoke 
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symptoms by infringing upon the function of the neigliboung oigans (kidneys, 
uictcis, bladdci, 01 intestinal tiact) If ticatment is not instituted, they may 
buist thiough the skin to ulceiatc and become infected The lhabdomyosai comas 
paiticulaily tend to foim leddisli piotiudmg masses Ilemoiihages fiom then 
smface with lesultant seeonclaij anemia and infection may cause geneial simp- 
toms with fc\ ei and w eight loss Local pain is liivai lably piesent with advanced 
disease With distant mctaslases, a latlici piofound weight loss may quickly 
ensue 

Diagnosis 


Clinical Examination — The diagnosis of the soft tissue saicoma in most 
instances is quite simple A knowledge of the chaiactcnstic locations of each 
tipe is useful The consistent of the tumoi depends upon the eellulaiity and 
connect ne tissue content It maj feel encapsulated by palpation At examina- 
t ion, an attempt should lie made to dctcinnne whcthci 01 not the tumoi is at 
t ached to the oieihing skin, muscle, 01 undoihiug hone, foi this may deteinimc 
opei ability The ictioiiciitonc.il saicoma is niton \ci\ huge at the time of the 
(list examination and palpates as a latlici huge indefinite mass of lanable con 
sistcncy 

Roentgenologic Examination — The locntgcnologic examination ficqucnth 
shows the extent of the tumoi, often seen as a somewhat ciictimscnbcd shadow 
with slightly nicieascd densit x o\ei tlie sin lounding soft tissue This exam- 
ination is ot gic.itest help in dctciimning whclhci tlicie is bone dcstiuction 01 
thinning ot the cottcx ol the undeihing bone duo to picssuic atiophy In t ' c 
tumoi II qiei lostcal thickening is incsent togetlici with an mcgulaiity of con 
tom, it might suggest that the tumoi is attached to the bone Picvious ia ia 
tion thei.ipj in.i\ contuse the locntgcnologic appeaiancc of the tumoi ' c 
logiaphv and bantim enema in.it be helpful by moic accuiatch doming ic 
location of a letiopciitoneal tumoi 

Biopsy— If the tumoi lias ulceialed thiough the skin, then mcisiona nops 
can be easih done If the tumoi lies deep, howeiei, an aspnation uopsj 
successful in mealing saicoma, but m mam instances exact classification ^ 
possible Caicful incisional biopsy may be ncccssaiy foi exae ca 
which mat, to some extent, niodity ticatment . .. 

Differential Diagnosis —Soft tissue sai comas maj lie confused I wi i 
tumois such as lipomas, lieiuofibiomas, hemangiomas, and eiomio ‘ 
benign tumois usually bate a long clinical evolution with ' eiy . s °" , lincs 
me They ... ficcly movable and not D.mly lo » 

The saicoma, on the otliei hand, oidmanly glows tan > ^ i tn ii 10 ovei- 
fixed to the undeilying tissue A sebaceous cyst can become as _ c(]QUg s , m p 
lying skin In raie instances Ewing’s saicoma may haie jnc< ”\ Ancwysms 
toms icfciable to bone and may masqueiade as a soft tissue snl j ((J j 0en tgen 

of laigc blood vessels can also be confused with a abscesses aic 

ogiapluc examination may help m differentiation on ^ infection 

usually painful and aie associated with fe\ei and ot 101 s ’° , d tumoi s 

True fibrosaicomas should be caiefully differentia cc * twstmetnrcs, 
which occui most fieqnently m females, anse in muscu ai ap ^ pclc entngc of 
and usually appeal in the anterioi abdominal wall y 
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patients with desmoid tumors hate an associated historj of prolonged labor at 
childbirth It is thought that trauma with resultant hemorrhage in the muscu 
lar aponeurotic structures maj lead eventually to the production of a desmoid 
tumor Other cases present a historj of trauma or tumor m an operative scar 
On gross examination desmoid tumors are well encapsulated, mo\e beneath the 
intact overlying shin and m 3 j measure up to 10 cm m diameter Micro 
scopicalh thej are composed of rather cellular connective tissue in striated 
muscle in contrast to the relativcl} acellular keloid (Pcarman) Thcj are best 
treated bv wide excision, for if am of the tumor is left it maj loeallj recur 
They have never been known to metastasize 

Metastatic carcinomas growing m the soft tissue, particular^ m the region 
of the knee joint or m the upper thigh can closely simulate a primary sarcoma 
The diagnosis is most difficult when the prunarj tumor is asymptomatic Car 
emomas of the hidnej are particularly inclined to produce this picture Biopsj 
pj clograms roentgenograms of the chest, past historj, and the clinical examina 
tion should resolve the diagnosis The patient w ith a metastatic soft tissue tumor 
has often lost considerable weight and this is unusual ynth the well localized soft 
tissue sarcoma 

Treatment 

Supcep\ — The treatment of soft tissue sarcomas is wide surgical excision 
In the event that adequate maxgms of safety cannot be maintained bj local ex 
uswu of a sarcoma of the extremities, then amputation should be carried out 
Generali} amputation is not necessary in the well differentiated liposarcoma 
and skin fibrosarcoma If the tumor is located in a region where an even more 
radical approach is indicated there should be no hesitation doing such a 
formidable procedure as disarticulation of the innominate bone or intcrscapulo 
thoracic amputation (Sugarbaker Pack) The location of the tumor is there 
fore of great importance, for the prognosis maj be dependent upon whether or 
not it is accessible to effectual surgical removal It is unfortunate that all of 
these tumors show pseudoencapsoihtion for at exploration they may look benign 
and be treated b\ enucleation rather than bj wide resection Careful cxamim 
tion of the areas surrounding the pseudoencapvulation imanably reicals finger 
like processes of tumor extending out into the surrounding soft tissue 

In the fibrosarcoma, neurofibrosarcoma svnovial sarcoma, and possibly, at 
times in the rhabdom}osarcoma, the question of earn, mg out a radical regional 
Ivmph node dissection mav arise If the regional nodes are enlarged and biopsv 
(incisional or aspiration) proies the presence of metastatic sarcoma a radical 
node dissection is indicated unless there is evidence of distant mctxstases 
lUDraxHEPAPY — The liposarcoma is the onlj sarietj of sarcoma which is at 
all responsive to radiotherapy The large bulky, inoperable liposarcoraas maj 
react to palhatnc roentgentherapy, but it probably can be used most effectively 
with a small local recurrence and as in adjunct to wide local excision 

Prognosis 

Because mam of these tumors arc treated corners a ttytlv the number of 
local recurrences is high (fi s 714, B) Bj the tunc the tumor recurs, distant 
mf tastases particularly in the lungs may W present 
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In a senes of 111 patients wiith fibwsai coma icpoited on by Wilson, l lm ( % - 
three (30 pel cent) weie lcpoilcd clinically cnied, tlmty-two had been without 
disease fioni five to elexen xcais Thcic is «i definite 1 elation between the 
histologic chaiaetei of the lesion and the piognosis (Table LX VII) The pics- 
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SARCOMA 

(From Wnricn, S, and Sommer, G N .T, Ji Ardi Sing, 10U») 


NUMnrBOi evsrs 

AI.1V1 AND \Yi till 
T1IMT VTAUS 

l’I RCf NlAOf 

Fibros ircoma 

>1 

35 

15 

Neui ogeme fibrosarcoma 

JS 

3 1 

37 

Fibro^aicoma with tumoi giant cells 

21. 

O 

8 

Neurogenic fibio^arcoma m lth tumor 
giant cells 

11 

1 

30 


once of tumoi guilt cells is ominous (Wancn) The piognosis is equally giaxe 
when theic is maiked \ aviation in the si/e and shape of the colls and when 
mitotic figuies abound Mevculuig followed 152 eases, tw old x -eight of the 
patients hung tluec xcais aftci opciation and twenty-font siuvivmg fiic 
to twenty xcais The axerage dmation of litc was six ycais fiom the tune the 
tumoi was fast noticed On the whole, the 11101 c supcificial tiunois niismg m 
the subcutaneous tissue hax e a bettei piognosis than do those m the dcepei 
tissues which ha\c a bettei op pot lumtx to invade the blood \cssels The con 
dition is usuulh hopeless when lunph node mclastascs have occuiicd If a 
lecuuenee appeals, it almost mvai iabl\ occuis within the fust veai aftei smgei> 
(Wauen) 

With a hposai coma, the best piognosis may be conceded to the well difteien 
tiated supcificial tumoi foi which ladical excision has been done lhe nine 
ccssible 01 consei vativch excised oi undificicntinted liposaieomas do P 00 ' • 
Ilaagenscn collected 101 eases of synovial lairomai in which the patients, oi 
most pait, weie ticatcd consei vatively The ominous piognosis of t ns n 10 "! 
was shown bv the fact that only tluec weie known to ho fiec fiom metas nsi 
foi moic than fixe ycais aftci ticatmcnt Stout collected 121 cases o ’ lfl 
myosauoma, 10S of the patients icccix'cd tieatmcnt, and theic weie on > 
five-jeai suivix-als Theic aic no well-established statistics on the piognosis 
the hemangioendothelioma 
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CANCER OF THE EYE 


Anatomy 

Fig 721 is a sketch oi .1 tiansceise section ol the e\e, and the different 
anatomic stiuctuies aie labeled A moie detailed anatomical description is 
not necessan for our purposes 

Lymphatics — Tlieie aie no hmphalic \cssels in the lens oi sclera of the 
ewe, but hmphatie lacunae aie found in the romea iris, and cilian bode 
It is possible th.it the choioid possesses a si stem of hmphatie lessds ThelvmpL 
spaces of the letma communicate with those of the optic nene The palpebral 
lvmphaties contain two nctwoiks one supcifinal (cutaneous) and the other 
dee]i (eonjunctna) The supcifinal and deep collecting tiunks of the lids com- 
municate with each othei and follow two pathwais one ends m parotid lymph 
nodes and the othei in submaxillan hmpli nodes (Eouncre) 


Incidence and Etiology 

The malignant melanoma is the most common malignant tumor of the e>e, 
although it makes up a iclatneh small piopoition of all malignant melanomas 
It appeals most frequently in patients 70 to 70 sears old 

Retinoblastomas occui m soung childien and base been lepoited m about 
one of e\en 34 000 baths (appioximatelv twentc cases per cear) in the United 
States These lesions occui in families Wellei lepoited thntv families m w ic 
this neoplasm occuned, at tunes m inoie than one-half of the children oi one 
household It mas occui m succ essiie gcneiations or in collateral lines ie 
inheritance of predisposition to lelinoblasloma can occur through rot j ma e 
and female Some eases of letmoblastoma appeal to be sporadic e er 
lieies that there is a piobable relation between the sporadic and famr 13 
and that a stmctuial anomali is inherited on the basis of which return a 
may deielop Epidermoid carcinomas of the coniunrtna are ren rare 


Pathology 

Gross and Microscopic Pathology — The malignant melanoma ar^es 
commonlj m the choioid and cilian bodi In a few instances 1 d 
the conjunetica and ins the tumors ongmatmg m the ins ®' ^ 

pre-existing ne\i As the choioid melanoma increases in size, i , the 
basal lamella of the retina into the citieous The tumoi mas o\ e l00 

optic nene Ecentuallv, it miohes all the structuics o 1 e eA ® decrees of 
rarely, develops into an ulceiatmg fungatmg mass showing iana = ^ the 
pigment (Figs 722 and 723) Numerous satellite nodu es mar 
tumor 
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of substance and infection of the dermis, the endarteritis which maj then 
be observed is probably a consequence rather than the cause of this untoward 
effect 

The effects of irradiation of the oral and pharyngeal mucous membranes 
are \erj similar to those obsened on the skin except that, as it was pointed out 
b> Contard, the denudation of the dermis occurs in half the time, thirteen to 
fourteen dajs, and the dermis is lapidlj covered with a diphtheroid membrane, 
this mucous membrane reaction is knowoi as a radioepithchtis (Coutard, 1922) 
Repair is rapid or delajed, depending on the circumstances mentioned The 
columnar epithelium of the nasal fossae and trachea is considerably less radio 
sensitive and may not be apparent!} affected b} rclativel} large doses 

Effects of Irradiation of the Gastrointestinal Tract — Irradiation of the 
gastrointestinal tract results clinicall} in the development of diarrhea, even with 
relntivel} small doses, these effects aie due to action on the small bowel and 
are responsible for the earl} adoption of a lead rubber apron as a means of 
protecting the radiologists 

Experimental studies repeal that following irradiation of the stomach, 
there is marked diminution of the mucus and acid content of the gastric sccre 
tions even when the dose is not sufficient to produce histologically recognizable 
lesions (Szego, Ivy) Histologically, the irradiation of the stomach docs not 
result in visible changes of the gastric mucosa but it affects considcrabl} the 
peptic glands, with large doses, lesions may be observed in the fundic glands 
(Regaud, 1912) In the rabbit, the radiosensitivity of the gastric mucosa is 
greater than that of the skm (Engelstad, 1935) 

In the small intestine, the mam effect of irradiation is found m the glands 
of Liebcrkuhn on the villi and on the lymph follicles (Warren) Excessive 
irradiation results in permanent injury, malnutrition and cachexia (Martin) 
First effects consist in overproduction of mucus and in hyperemia and edema, 
later there maj be infection and inflammation loose connective tissue appears 
in the subnucosa and progressive obstruction and perforation mry result The 
large loud is considcrabl} less vulnerable however, large doses ma} result in 
ulceration of the mucosa (uterine radium application) 

The irradiation of the salivary glands results in thickening of the saliva with 
diminution of the total amount secreted together with qualitative changes Ills 
tologicall} however, there is no immediate alteration Laeassagnc and Gricour 
off noticed epithelial atropli} probabl} due to development of fibrosis m hcavilv 
irradiated glands, the serous elements were more affected than the mucous 
elements The effects on the pancreas and liter are practicall} nil except for 
massive necrosis which ma} occur following excessive doses but the biliary 
tree and the gall bladder present alterations with much smaller doses (Case) 
Effects of Irradiation of the Urinary Tract — Doub, Ilartman and Lolli 
ger reported sixteen cases of nephritis which developed or became evident during 
the course of roentgenthcrap} , these authors also produced experimental!} an 
acute nephritis in dogs b\ direct irradiation of the hdneys This experimental 
nephritis resulted in h}pcrtension and hypertrophy of the heart the lesions 
observed were those of an interstitial and vascular chrome nephritis with de 






Pig 722 — Ad\ anced malignant melanoma of tlic choioid The patient hul mctnatntic dKa^o 
in the li\er ■without icgional l>mph node in\ol\cnii_nt 
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MicioscopiciUy the malignant melanoma of the eye c in exhibit many van 
ations ranging fiom spindle to v esicular to cpithelioid-ccll type Callender bo 
lievcs that a 'Wilder stain for reticulum is of value If the tumor is excised 
sections should nlwivs be taken of the optic nerve to determine if tumor has in 
\aded it near the point of excision The pure spindle cell types apparently 
grow more slowly, while the epithelioid variety grows rapidlv If the Wilder 
stain brings out an increased amount of argvrophil fibers this usually means 
that the tumor is of the slowly growing variety 



The retinoblastoma arises from the retina and may be either verv flat or 
elevated With increase in size it can involve the choroid wheie the growth may 
be rapid because of its uch vascularity (Tig 724) The tumor mav replace 
all the structures of the oibit and invade the bone It often forms a large 
exophytic, ulcerated infected mass Nceiosts is common within it and fre 
quentlv small areas of calcification arc sun Microseopicallv the retinoblastoma 
is made up of immature cells called let inoblast? These cells arc small with 
dense nuclei and little evtophsm and aic arranged m the form of rosettes 
(Tig 72u) \cssel walls verv otten reveal hvalinc degeneration and ealciflca 
tion (Wintcrstemer) The most important point of invasion is the optic nerve 
The tumor frequontlv invades the underiving facial bones and the base of the 
v.1 ull spreading dircctlv to involve the meninges 

Epidermoid carcinomas arise from the corneoscleral junction and form a 
solid gravish white tumor Papillomas can occur in the same area \fter a long 
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Clinical Evolution 

The malignant melanoma only laielj begins on the 11 is whole it may arise 
fiom a ncwis When the lies us turns malignant, theic is increased growth and 
pigmentation If the melanoma oiigmates m the uvulai tiaet, it causes dis- 
tuibances ot \ision and finalh complete loss of sight The tuinoi may replace 
the ei e and 01 hit and become a daik ulcciating infected mass (Pig 726 ) 

~ ' V. 
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period of time, the carcmomi mai m\ade the surrounding structures Micro 
scopically th<*> ire topical epidermoid carcinomas except that thc\ do not show 
kcratimzation 

5Iet vstatic SriEtD — A imihpnant melanoma of the eje may ha\e a 'very 
characteristic dotation in that a long time niton il mas claps between cnuelea 
tion and the appearance ot distant metastasis It is not too rare tor tnentj 



FlS 224 — Retinoblastoma ol the eye with ate » ot necrosis and nctefl-kn to the optic nerve 

or more years to elapse bc£or< the tumor 151m becomes apparent msanabU 
m the hver and fair!) often m the brun Widespread dissemination may take 
place The rctmotifasioiuas m their terminal stages disseminate widely to m 
volve cerued hmph nodes lungs User, and bone Lptdcrmoid carcinomas 
remain locdizcd tor long periods of time before metastasizing to prcauncular 
lymph nodes 
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Metasta-.es to the pieaui ioul.ii ami conical lnnpli nodes followed b\ genei aliped 
dissemination of the disease aie fauh common m the untreated eases (Fig 727) 
The i itnwbla\ioma is piohablv piesent at lmtli hut is not climcallv ap 
paient The first sxmplom max he a squint of the exe 1 atci a light i eflex in 
the pupillaiv area inn he noted followed In a diminution m nsion As the 
tumoi leplaees the e\e it enipts fiom the oiliit to foun a fungating mass, ul- 
eerated infected and extiemelx punful Attei the appeaiance of one tumoi, 
the same snnptoms l'anh fiequenth afieet the opposite e\e Ultinmtclv, vision 
is lost in hath exes Met.istases to the hi un and skull take place and the child 
iisiiallx dies blind and in eonsideiahle pain 

The i pulomoul caumoma of the exe is a xeix sloxxlx gioxxmg tumoi bo- 
ginmng in the lesion of the lunlnis flic exolution max take sexeial xenrs 
tl'is 72S) Heath horn the local efteets ot the tumoi is unusual 


Diagnosis 

The diasnosis oi tumoi s oi the exe max he difficult and at times it max he 
neeessai x to examine the exe undei anesthesia p.utieulailx in cluldicn Exain- 
lnation of the xisual Holds max' he usctul and ti iiisillumin it ion max* he helpful 
paitieululx foi the antenoi poition of the oxchall 

A malumant melanoma is a pigmented sxxiftlx gioxxmg tumoi x\ Inch max 
aiise m the uxulai (net oi ms and cause i at hoi lapid blindness The diagnosis 
max ho obscured hx the piesonee of seeomlaix glaucoma, nxeitis, oi separated 
iet ilia Examination then max- lexeal tumoi At times a patient xxlio has 
sufieied an enuoloition of an exe consults a phxsieian matix xeai-s latoi for an 
abdominal uxmphmt and piesents an cnlaiged nodulai lixei In such cases 
i melanoma should he suspected Foi instance one of om patients lexealed 
loss of xision and an extiemelv huge nodulu lixei Nothing could he seen on 
examinition of the exe. hut melanin xx is demonstrated in the mine and aspira- 
tion biopsx of the lixei icsnlted in a posit lxe diagnosis of metastatic malignant 


melanoma , . 

The dexelopment of nUnobla^ioma is a possihilitx m ehildien of am tan 
liaxmg a histoix ot these tumors The e.nlv diagnosis depends on (lie leeog 
nit ion ot a squint and noticing a light lctlex (big 721) It s ion )C cm 
sued that the ophthalmic examination oi the appucntlx nnimolxcd exe m 
be done undei i genei il mestlietie If the tumoi is small and located lie. 
equatoi oi penpheix it max he easilx missed (Reese, 104o) , , c 

The < puh i maul ( a, < mourn of the coiipmetixa is seen as a so id gi t •> > - 
sloxxlx - growing lesion in the legion of the linihns It max oo. liinoi 
consequent lx should he hiopsied foi xeiifieation 

Roentgenologic Examination — The roentgenologic examination a * 
tumoi is of no diagnostic xalue An adxaneed letmohlastoma max p | _ cr 

genologic evidence of destmction of the hones of the oi it, an 1,1 yj tuinof 
cent of the eases, a mottled uiegulai calcification is seen ( 1 

can nndeigo spontaneous legicssion, with an mcieise of ea ei '<■' 10 m innc 

Differentia] Dmpiosie-Theie .nc .eiei.U coi.dil.ons^i.il. 
malignant melanoma of the exe latlici sucecssinllx • 
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FlS 7'*7 — Malignant melanoma nf the bulbar conjunctive One >car niter exenteration 
preaurlcutar metasta os doaclowd lut tl o patient l as born a It four j nrs follow Ink radical 
nock dl cctlon 



Fit * S,~ Epidermoid carcinoma of tbe tulb&r conjunctl 
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ence of tumoi m the optie none postopei alive madiation is indicated If one 
eie lias been lemoved and an eaily lesion is found m the othei, then loentgen- 
theiapy to this ladioscnsitn e tumoi is indicated, foi m some instances the tumoi 
mav be stenhzed and sight letamed It is not national to abstain fiom ticatment 
11 lien a bilateial letmoblastoma is piesent As Mai tin and Reese haie indicated, 
since the child cannot be consulted, it seems onlj fan that his life at least should 
be spaied That ladiotlieiapv may be used in piefeienee to smgeii in a pn- 
rnaiy case of letinoblastoma has neiei been substantiated 

Eaily epidn mold caicinomas aie successfully tieated by enucleation Ticat- 
ment by madiation icsults in cataiact, but this does not occiu immcdiateh and 
also may be n\ oided 


Prognosis 

Tlieie haie been 500 eases of liitiaoeulai malignant melanoma iollowed In 
the Amencan Eegistn of Ophthalmic Pnthologt Death occmicd within flu- 
leais of tieatinent m 239 of the patients (48 pci cent) Follow-up was con 
tinned on 200 patients foi ton teais oi longei, and, of these, 66 pci cent died 
The piue spindle-cell tipe has a highci fiie-teni simnnl than the tumoi whnli 
has a piedominance of epithelioid cells Pigmentation has little cftcct upon 
pi ognosis ( Callendei ) 

In nine patients with bilateial ; ctmoblastomn m whom one ok was i emoted 
suigiealh and the othei tieated bv madiation, si\ suiM'ed hie icais, fom 
weie blind (Mai tin and Reese, 1945) If the tumoi has minded the choioul 
oi is extiemely a chanced the pi ognosis is son pool About 50 pel cent 
of the unilateral letmoblastomas aie emed bt siugical lcmotal The until - 
teientiated ttpc has a pool piognosis m eontiast to the lclatnolj good pio, 
nosis of the well-difteicntiated tjpe (Paiklnll) 

The piognosis of epidcnnoid laicmoma is quite good Laisson lepoilcd on 
si\ patients, fom of which weie fiee fiom sMiiptoms foi moic than file 
Of these fom, tluee had a combination of madiation and singcn and one iat 
madiation alone 
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Disciform degeneration of the macula produces a giaush green elesated lesion 
under the return This condition n> often bilateral The differentiation jnij 
depend on a failure of am change in the sire of the scotoma as recorded bv the 
usual fields Localised inflammatory tenons of the choroid, organised sub 
choroidal hemorrhage, angioma, and metastatic carcinoma of the choroid can 
simulate mah 0 nwt mclanom i (Tern ) Metastatic carcinoma nnses from breast, 
thyroid and bronchogenic carcinoma most commonly A ictmohKstoma, because 
of its characteristic age distribution farnds lustorj, and sen definite signs and 
symptoms, is rarcls confused with other conditions A tuberculoma or a 
persistent tunica tascufans mas inch be a problem in the differential diagnosis 
of retinoblastoma The cpidcimoui eatanama can he simulated In a benign 
popif/oma Howes ei, it should In renumbered th it these benign papillomas mas 
become epidermoid carcinomas ui time 
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Treatment 

TJit In itmuit of malignant melanomas of the esc is radic il excision In 
an nisi in to. in wlmh the cxi ision was done at our hospital a node metastasis 
later apprmd m the pixaurnular nna This was excised m continuity with n 
r uheat neck dissection Prophxlartir neck dissection, liowcscr, is not indicated 
The Jnatment of rctwobhiitona his bun the subject of much discussion 
t trlamh if the tumor imolus onh one <u the treatment should l»c radied 
excision of the tumor lal in„ with it ns much of the optic none ns possible If 
tumor lias c\teusi\cl\ nisoKrd l*oth ims then bilateral radical excision should 
Ik dom a„iin tnkm„ is much of tlu optiv. neru ns possible horse examined 
111 uuuU ited for idiom \ with no extraocular extension In sixtx three 
instincts ( >2 per out) tlu ghomitous tissue had ms add! the optic none pos 
tenor to tlu lamina cribmva and m fifts-<m( of these tlu optu. none had not 
l*ecn sfscrxd dnial to the tumor If the pul oV^ic txaminalion res cals the pres 
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because these diseases aic independent piocesscs and eitlioi one may picccdc 
the olhei It is possible that Hodgkin’s disease, because of its picdilection for 
the letieulocndolhclial system, may cause latent 01 clinically quiescent tubeieu 
losis to liecomc icaetivated by its piesenec hhutlieimoie, if tubci culosis is a 
caus.itivc iactoi, Hodgkin’s disease should be nioie fiequent in legions wlieie tlic 
tubeieulosis 1 <i 1 o is high But, on the eontiaiy, Uddshomci found that 
Hodgkin’s disease was less common m legions whole the tubeieulosis late was 
high than in those aieas whole it was not so lioquonf 

Pathology 

Gross Pathology — lb actually ovciy oigan ol the body Inis been cited 
ns the appai out pi ninny site ot Hodgkin's disease The ovci whelming niajoiil} 
ot eases, howcvoi, seem to oiigmate willim (lie Ivnqih nodes The hmpli nodes 
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710— riontil scitlon ot liotll lull! i uul nl ill) 
hiotuhl by inissl\< ti Lcluobioncbl il node 


bioncbl sliow Inf 
a jducf un nt b> 


I, it lltl oblUM itlon 
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involved with Hodgkin’s disease show stnkmgly significant a u !‘ l 1 ous 
section thou aiehitectuie is usually oblileiatcd and they nive ,l _ 10 " q'j ics( . 

giayish-ycllow appeaianec which may oi may not show /ones o ce i vio.il 

diseased lymph nodes may glow to involve adjacent sti uotuics ^ j|, u 

nodes may obstnict veins oi invade the muscle Hie >mp 1 1 uI( , foi 
mediastinum and hilai legion aic licqucntly the point o ^ )C | I() 

seeondaiy involvement of t lie tiachea, bxonchi, plcuia, m llII ” s ^ (|[m , s wav 
pciiloncal nodes may involve neivcs and the veitebial lot ies a>H ^ \cnoiis 
displace oi occlude the uietcis The iliac hmpli nodes niav <> ^ (j,pm 
letum Olhei lymph nodes lying m contiguilv to visceia ma 
Pcupoital lymph nodes may laiely obstiucl the Inhaiy tiac 



Chapter XIX 
HODGKINS DISEASE 
Incidence and Etiology 

At the present time no conclusions cm be diawn as to whether Hodgkin's 
disease is a true neoplasm or a granuloma A presentation of this argument 
would be too space consuming but it can be assuted that m cither case Hodgkin s 
disease is a specifip entity It is regrettable that there is a tendency to group 
various conditions sueli as lymphosarcoma and the lai comas together with 
Elodgl m s disease undci a single heading is, for instance, that of malignant 
lymphoblastoma, since this identification only confuses the picture 

The true incidence of Hodgl in s disease is difficult to estimate , a few f lets 
however may be rc pcited with confidence Sy miners and Barron reported 024 
per cent of these cases among several thousand autopsies The disease is twice 
as common m men as in women This predominance in tin male is increased 
among children where the propoilion of male to female patients mav be 4 to 1 
(Smith) Wallhausci has called attention to the tact that although the disease 
may occui during any dicade of life (Tilde I/YVIII), it is rare at puberty and 

Cmhv LWIIl vci. Dnn iwtion 
(From Goldman L li TAMA 1040 ) 


Decode of life 1st -ml trd 5th 5th oth 7tU 8th 

Number of < awss 11 -5 62 4G 24 25 15 4 


its peak incident e is between the ages of 18 and 3b years There seems to be 
no unusu dly h) 0 h incidence of Hodgkin s disease m any particular race 

The number of articles written on the causes of Hodgkin's disease attests 
to its unsettled etiologv Spirochetes protozoa, cocci, and bacilli (particularly 
diphtheroids) have all been considered and discaided as possible etiolo^u. 
factors The attenuated sham of avian tubercle bacillus was thought bv 
I Tspetancc to be the cause of the chstasv. but this belief has not been supported 
by other authors Tw ait's intensive study of innumerable bactenologic agents 
„av» completely negative results Bmcellosis his been found associated with 
Hod D kin’s disease in a rather high percentage of coses by some observers (Par 
sons, Wise, Porbus) but this association has not been confirmed by other 
workers and it is doubtful that it bears causal relationship A virus etiology 
has not yet been disproved (Schoen, Grand) 

Parker found at autopsv a high percentage of associated tuberculosis both 
healed and a<tivc with Hodgkin's disease In Parker’s series, 20 per cent of 
the cases of Hodgkm s disease were associated with active tuberculosis, while 
other forms of earner presented an incidence of only 5 7 per cent However this 
association does not indicate that tuberculosis is the cause of Hodgl m’s disease 
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generation of the tubules, scleiosis of the vessels, and atiophy and hyalini/ation 
of the glomciuh (Ilaitman, 192 G) Appaicntly the tubules aie moic susceptible 
to injuiv (Domaglv), but obliteration of the capillanes and atiophy of the 
glomeiuli maj follow (Willis) The uicicrs seem xerj little affected by ladia- 
tions 

The effect of mediation of the bladdei can be obseived in patients leceivmg 
01 having leccned tieatmcnt foi caicmoma of the cervix Eaiely a slight 
dvsuna dei clops duiing tieatmcnt, but cistoscopic examination seldom lcveals 
moie than congestion and edema of the mucosa The bladdei mucosa may be 
entiielv coieied with false membiancs following a couise of external pelvic 
loentgenthciapi , but this is inconstant In hcauly madiated patients, the 
mucosa mai become telangiectatic and ati opine and be the subicct of a late 
neciotic ulcciation which is coicied by mineral concietions and is long in heal- 
ing Spoiadic episodes of hematuua aie not infrequently obseived 

Effects of the Irradiation of the Gonads and of the Embryo — The cxpei 1- 
mcntal mediation of the icdcs lesults m a piogicssne diminution of size, at- 
taining a inunmum towaid the end of the fouitli week, dining this time the 
sexual appetite of the animal is unchanged and spcimatozoa aie picscnt in the 
spenn although m diminishing quantity Aftei eight weeks the spcimatozoa 
aie entneh absent, tlicj may icappcar aftei a shoitei 01 longei mteival 01 
lemani absent, depending on the intensity of the mediation Tlieic aie no 
changes in the secondaiv sexual chaiaetenslics Histologically, this is ex- 
plained bi the dcstiuction of the spciinatogonins which disappcai within a few 
days and In lcssei effects on the 11101c diflcicntiuted cells of the scminifcious 
tubules The dcstiuction of the spciinatogonins lesults in complete disap- 
penianee of the geimmal epithelium aftei a few weeks, once the matuialion of 
the suiviving cells on the othei stiata has been completed, the tubules shrink 
and become occupied In svncytial cells of Seitoli The mtci stitial cells ie- 
main intact, and thus the stenlity without impotence is explained The ic- 
appeaiance of spcunatogonias among the Seitoli cells and the reestablishment 
of spoimatogcnesis follow aftei vai table mtci vals, depending 011 the dose ad 
ministcied and othei factois (Beigonie, Begaud, 1922 ) 

The madiation of the ovancs of joung women lesults 111 a pcimanent 01 
tcmpoiaiy anost of menstiuation and development of hot flashes, anxiety, 
nci vousness, etc , chaiactciistic of the menopause though peihaps 111 a moie 
inaiked dcgiee The sexual aidor is vciy vanably influenced 01 may not be 
affected at all I11 the expenmental animal the aitificial menopause maj be 
accompanied by frigidity (Lacassagne, 1913 ) The madiation of the ovarj 
may result 111 the dcstiuction of all follicles contained m the ovary, but these aie 
veiy diffeiently affected, depending 011 then dcgiee of matiuity at the time 0 
madiation The largei, neatly matuie, follicles aie most affected and disappcai 
rapidly, the small pumaiy follicles aie very radiosensitive but, because of then 
laigo numbei and small size, may escape a small dose, and they aie lesponsi e 
foi the eventual lestoiation of menstiuation Towaid the end of the fom 1 
week, a thoioughly madiated ovaiy becomes smooth and decieases m weigi 
The mteistitial glands show veiy pool ladiosensitivity, but the atiophy that 
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Lung involvement is frcquentlv obsencd at autopsv It ma\ occur because 
ot direct invasion ot lung tissue trom hilar Ivmph nodes and mav result in 
mtrabronchial and peribronchial spread (Tig 730) The lymphogranuloraatous 
tissue ma' imohe the interalveolar walls and spread luxuriant^ within the 
lung parenchvma \t times lobar mfiltr ition with % arnble bronchomediastinal 
m\ ol\ cment together with confluent lobular fom and associated involvement 
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of |\ni]«h tuxKs k f»t\\ nt Mill in dissemination can occur but cautv forma 
tmn ik ran (ItousJo^ j It h-s liecn su — rated that m some ravs of Hodgkin’s 
disca ( tht hni n hsioiisnm lx? a pnman rnmifc station 

\l i>ost zn<»rtai <\anmiatiu« l*mc innhctunt is also found in a large 
imnlnr of cim-s tht imuUnec rtporhd dqx.»dur„ on the thoroughtuss of the 
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elimination and the numbei of sections taken Ucliliugci Jias emphasized Hint 
the imolvcment oi bone is ot ten a sccondaiy phenomenon due to dnect invasion 
iiom diseased Ivmph nodes Imolvemcnt, llicicfoie, of the rcitcbiac, ribs, 
and steinum is common (Fig 733) Bone involycment mar also take place 
tluough the blood sticam and lesult m pathologic alterations within the man ow 
cavity rtheietei icd inairow is picsent , for example, 1 he vcitclnae, slcimini, 
fcmoial head, and, laicly, the libs, pelvis, and skull Slemoi felt that the 
distribution of bone lesions coiicspondcd to the dislubntioli of the icticiilo 
endothelial system Bone changes aie predominantly osteolytic m the veitcbine 
and m the skull (Dicssci) Osteoplastic changes, hoirovci, mar be piescnt 
although then gioss appeal ancc does not poimit diftcicntiation with lii.iligiinnt 
tumors, cither piimaiy oi metastatic 

Invohoment oi the spinal cold mnv ocelli AVcil obsenod a high incidence 
oi secondaiv invasion of the spinal canal by cpiduial hnijihogiaimloniatotis 
masses In some cases rrlicic paiaplcgia had been pi osent and ladiothciapr 
had been giren, posl-moi l cm examnialion icrealed onh scat tissue 
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The spleen is louml lm wheel «ii «mfops> in about 7 » pd (C, h 
(Fig 732) It is not usually gieally enlaigcd but picsents mrorcmeii 
the ioim ot nodulai masses Aceouling to Ivlempcici, tbc liiaiioscop 
muioseopic appeaiances ot the spleen mar ollcn pi<>'<‘ 01 <hs|no\( ^ tpn ( 

of Hodgkin’s disease Fiver nivolrcmcnt occms jnobablr m a >ou a t | |( , 

oi the patients also without pioducing, as a mlc, maiked 0,1 a'tretnen ^ 

oigan (arciage r\ eight, 2,000 gimns) I’limair mrolremeiil o ic ■ ()f 

final ti.ict is nifiequcnt, iliongh AVanen (3042) has lepoile s |jmild 

Hodgkin’s disease appaicnth eonfmed to the gastiomtestma , j , l( 

be lemcmbcied that piaeticnllr creir oigan m the hodr has 'ecu 
lime .is lieing liivohcd hr Hodgkin’s disease 

Microscopic Pathology —Hodgkin’s disease, no matiei , u (l, 

picsent, has a sameness to its pathologic pattern It mnj mC \ ions ladm 
in r\ ide limits, depending upon cellulai it x , hhi osis, neciosis, ai 


hi 
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tion theiapj The only cell which must be piescnt in order to mal e a diagnosis 
of Hodgkin s disease in a lymph node is the heed Stcrnbctg cell (I Jg 
733) This cell maj yar> between 12 and 40 microns Imc an irregular sliape 
and its nucleus be lobulated or niultilobed The chromatin of the nucleus appears 
in dense aggregates and laigc nucleoli arc the tule TIic cytoplasm \ancs 
from eosinophilic to bisophdic, and letiuilum stains often rc\cal reticulum 
within it It piobabh has its mum from sinus endothelium and from lcticulum 
cells It is often confused with otlici multinuclcated cells and is particularh 
difTicult to differentiate from the mc^akanoc\tc wliosc nuclei aic alwa\s single 
and whose nucleoli aic fine and delicate (Jackson 1944) 



Hk 733 — 1 hotoinlcroKrnpli of n t>|lcal HmsI ‘U«’mlK'ri: <■ 11 ^bowing rmiltllot it< cl nuiku 
with jrornln nt nucleoli Clilgli power inlarKcmcnt) 

Hit pusdict of other cli lilacs nm l>c helpful in di idioms hut till} arc not 
specific 1 ihrosis and eosmophiha arc not constant, for the eosinophilin mav 
appear and disappear during the disease and w ill not parallel the peripheral 
Mood count Necrosis is also \ lnablc There may nt times, he innumerable 
plasma cells and, near areas of necrosis polymorphonuclear leucocytes and 
reticular cells arc abundant Radiotherapy alters the histologic picture, causm„ 
nt tunes complete sterilisation M hen nodes nrc not sterilized In the radio 
therapy Reed Sternberg cells mav be left surrounded by dense connccliyt 
tissue (Ilrunschwig) I>ocal recum.iu.es usually t iki origin from nests of granu 
lomatous islands (Cnlliert l*ns) 

The tenn “atypical Hodgkins should not In. ushI If n hsinn suggests 
but is not diagnostic of JJod„kinN it may nprcvnt some other pathologic 
uitity and to call it atyjncal Ilod-km s tiny oMcurc the trtu diagnosis It 
is also trui that in soim rases of tnu IlmUkm s l»ciaus4 of msufiicunt mnternl 
pr»y unis irradiation or tin unusual « bar icter of tin rn«u a definite diagnosis 
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is not possible 01 easy In suck cases, an effoit should be made to obtain addi- 
tional mateiidl Attempts have been made to divide Hodgkin’s disease into 
vaiious categones accoiding to its mieioscopic charactenstics Jackson and 
Paikei (1944) set up tliiee types, the paragranuloma, the gianuloma, and the 
saicoma, but they indicate that tiansition foims may occur w Inch are difficult 
to classify Fiutlieimoie, they state that the moie benign forms (the para- 
gianuloma) maj undeigo tiansitions tow aid the moie malignant forms, while 
the leveise is not tiue Such a classification will be justified only if it should 
give a basis to a moie intelligent therapeutic management 01 if it should furnish 
a good basis foi piognosis Babaiantz has shown that a single gioup of nodes 
may show' all valiants of the pathologic pietuie, and foi that reason alone efforts 
tow aid a histologic classification do not seem justified 

The tiansfoi illation of Hodgkin’s disease into Ijmphosaicoma, leucemia, or 
giant follicle h mplioma is exceedingly doubtful 


Clinical Evolution 

Imauably, the fust symptom of Hodgkin’s disease is painless enlaige- 
ment of ljmph nodes, usually ccivieal In 79 pci cent of Goldman’s (1940) 
laige senes of cases, lj mphadenopathy was the piesentmg sjmptom He found 
a pnmaiy abdominal lmolvemcnt m onlj tw entv -se\ en of 319 patients Table 
LXIX lepiesents the sites of appaient ongm m a gioup of 241 cases reported 

T\ble LXIX 

(From Shuglitei, D P , and Craver, L F Am J Roentgenol , 1942 ) 


CASES 


PEP CENT 


First enlarged ljmph node 
Left cervical 
Right cerucal 
Both sides of neck 
Mediastinum 
Right axilla 
Left axilla 
Left inguinal 
Right inguinal 


99 

55 

19 

IS 

17 

14 

10 

9 


37 5 
20 S 
68 
6 7 
G 5 


Total 


241 


by Slaughtei The eeivieal, supiaclaviculai, axillan, inguinal (Fig j c jjg ar 
letiopentoneal ljmph nodes aie most commonh affected The epi i ioc e ^ 
submaxillaiy, antebiachial, and popliteal lymph nodes aie laielj imo te ^ 

disease m the lymph nodes is piesent foi tanous peiiods of time, m ^ 

glow lathei slowly and aie often matted togethei but do not into te ^ 

lying skm oi become ulcerated Duimg the fiist few mont is oi et 
the evolution of the disease, this node enlaigement maj be the o j c 
nig not associated with any othei general symptom muqed 

Many of the sj-mptoms which oceui in the couise of the iseas < 
by the growth of the lymph nodes When capsulai invasion a %es ^ cn 

nerves aie impinged upon, when contiguous tiseera aie in \° a gicat 

impoitant structuies aie implicated by the giowtli of Ho gun s -v nJ legated 
variety of symptoms will appeal This is adequate leason 01 , j 

and often bizarre natuie of the clinical signs Medias nia 
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lig 34 a left inguinal adenoPath> "as tlio first clinical manifestation of iIod B klna disease 

In this case 




Fig 73 — Tjplcnl cervical an<l right axillary adenopathy from Hodgkin b dlscas Notice 
characteristic Involvement of nodes of the anterior cervical chain (Courtesy of Dr N Puente 
Duany Radium Institute Havana. Cuba.) 
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adenopathj nun engendei cough by piessmg 01 imadmg the tracheobronchial 
tiee Secondaiy invasion of the veitelnae, the steimun, 01 tlie libs fiom 
pumaiily imohed nodes maj cause nitiaetable bone pam Im asion of the 
epiduial space tliiougli the \eitebial foiannna will cientualh give use to paia- 
plegia 

Bespnatoiy symptoms mav be caused In compiession of the laige bionchi 
01 by involvement of the lung paienehjma Usually cougli and dvspnca 
develop because of tiaelieobionehial obstiuetion Inci eased dyspnea may be 
caused by invasion of the pleiua and pleuial eftusion Such cftusions aie prac- 
tically nevei bloodv Baiely a cavitation of the lung will appeal which ma\ 
lesult m hemoptysis 



Ceitam olhei mamlesUtions aic uoitli noting In isolated " is(an ^ ^ 
fiist symptom may anse fiom a bone lesion m the fonn o oca ^ 
accompanied by a soft tissue mass ovei the imohed bone i )0U J 
of the patients exhibit gastiomtestuial symptoms at some time dining : t 
of the disease In piacticaUy all such cases, how ei ei, these simp ° tc d 

due to intnnsic lesions of the gastiomtestmal tinct Go email ( l(us ( 0 

a high peiccntnge of cutaneous manifestations langing 1 10111 simp ® poster 
exfoliative deimatitis and multiple nodules The pi essence ° am pi c , 

usually indicates impending involvement of the epiduial si ace ^ 
give some idea of tlie variety of specific symptoms which mav appeal nftpI 

Geneial svmptoms such as lassitude and weight loss usua \ but 

the disease has become disseminated In the veil i* n pi ' mntoms nppeni 
foi tunatclv lathci laie, tjpes of Hodgkin s disease, these same m „n,plc 

at the stait Associated anemia is frequently found "“cn ‘ o cnc0II „tcr 
bone lesions of the liematogenous type It is not too rn ^ c ntoncal or 
some fevei, paiticulailj if tlieie is involvement of visceia o 
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mediastinal l\mph nodes The Pel Ebstein fevtr is often undid) dwelt upon 
by lecturers,, but although it is present in some cists it is a rilativclj infrequent 
finding When present, it is characterized In, a rather high elevation of tern 
perature followed bv remissions which shorten progressively until the fuer be 
comes almost continuous (rig 736) 

As the disease progresses, the hmph node cnhigcmcnt teases to be the 
predominant sign Enlargement of the liver and the spleen often becomes mam 
fest The general condition of the patient deteriorates with widespread visceral 
involvement and the Hte secondary effects of long continued ndiothenpj 
When the disease reaches a terminal stage it mnj be difficult to state the 
e\act cause of death Not too mfrequentlv there ma\ be marked anemia death 
maj be due to secondary injections such as bronchopneumonia If the dis< asc 
is pnman m the lung or within the abdomen death maj result mdircctlj trom 
important <hangcs m vital organs 


Diagnosis 


In examining a patient with Hodgkin s diseisc the gcneial condition should 
be carefullj noted and all ljmpli node aicas metunloublj explored It is im 
portant to note the patient's weight as well as all symptoms which at first ma\ 
appear 11 relevant The tx immation should include careful palpation of the 
spleen and liver areas 

The enlarged lymph nodes in Hodgl in’s disease are gcncrallj smooth and 
present moderate induration The\ arc usuallv painless and although the) 
distend the skm, thev verj rarelv invade it The nodes are usually surrounded 
by periadenitis and have a tendenc) to become matted but alwavs conserve 
some of their own outline giving the tumor mass a chaiacti ristio poljlobatcd 
appearance 


In general the findings aie concentrated m one region (neck mediastinum 
or abdomen), and there is seldom discrete and generalized adonopathv character 
istic of other lv mphatic distuibances .Vs we have noted antebrachial popliteal 
ond epiirocbleir lymph nodes arc ver) rarelv involved in Hodgl m’s disease 


roentgenologic Examination — Roentgenograms of the chest should be 
taken in ever) case of Ilodgl m's disease because of the frequent involvement 
of the mediastinum and lung paienehvma Positive findings will often be re 
vealed m spite of the absence of clinical symptoms W olpaw found mtra 
thoracic involvement in thirt} five of fift) five patients It is imperative that 
oblique and lateral roentgenograms be taken m addition to the conventional 
ones in order that the extent of the involvement mav be accuratclv determined 
mv °hement of the mediastinal nodes may be discrete or massive (Fig 
* ‘ ' kut the disease is usuallv first confined to these nodes from which it mav 
spread to the lung This t>pe of involvement is sometimes observed along the 
jourse of the bronchi and inUilohar or interlobular septa less frequent!) n 
iru type of involvement mav cxicth mimic a pnmar) neoplasm of the lung 
1 replacement of an entire lobe and, under the influence of bronchial block 
°r infection it mav even cavitate Rarelv the roi ntgenograms will show diffuse, 
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scatteied nodules, thioughout the lung paienchjma (Fig 7 38) Not too iarel\ 
will the pleuia be unohcd and signs of pleuial eftusion be pic sent 

Eoentgexiologic evidence of bone involvement may be found m a sui- 
pnsmglv high numbei of cases Viet a demonstiated lesions of the bone m 14 8 
pei cent of his 257 patients upon loentgenogiapluc examination The higher 
peieentage of bone lrn oh ement lepoited fiom autopsies indicates that many bone 
lesions escape detection by loentgenogiaphic examination Also symptoms mat 
piecede positive loentgenologic evidence of im oh ement foi a long penod of 
time, paiticulaxly m the blood-borne medulla in- lesions When the mv ohement 
oecnis fiom contiguous lvmpli nodes, destiuetion of tlie coite\ mil be easili 
demonstiated Bone lesions aic usualh of a mixed osteoplastic and ostcoh tic 
txpe Lesions of the skull aie imaiiably osteohtie (Diessei, 1936) The 
changes in the extienuties tend to be moie lanable, occimmg usuallj at the 
ends of long bones, most ficquenth m the femiu Table LXX slums the 
distiibution of bone lesions m a studj lepoited by Diessei 


Tabu- LXX DisiriBUTiox of Bone Lesions iv Hodgkin’s Disevse in Oder of 

ITEQLEXCY 

(After Dressei, R , and Spencer, J Am J Roentgeno! , 1936 ) 


BON'E IJs % OL\ ED 


NUMBER OF C\SES 

PErCENTAGE OF TOTAL 

Vertebrae 


29 

24 2 

Cervical 

3 



Dorsal 

S 



Lumbar 

IS 



Fell is 


23 

19 2 

Femur 


19 

15 S 

Skull 


11 

92 

Rilis 


11 

92 

Sternum 


9 

7 5 

Clavicle 


4 

3 3 

Tibia 


4 

3 3 

Humerus 


4 

3 3 

Scapula 


3 

2 5 

Os calcis 


1 


Radius 


1 

0 8 

Maxilla 


1 

0 S 

Total 


120 

_____ 


Laboratory Examination — Stiaube asseits that the hematologic fin m s s 
m Hodgkin’s disease aie not diagnostic He feels, hov.e\ei, that eai I m ie 
coiuse of the disease the blood pietuie usually slions a noimal leucocyte cou l 
nith lymphopenia If complications occui lymphopenia w ltli leiicocj 
appeals and as the disease becomes genei ahzed, leucopema and lj mp i°P c 
aie piesent ‘Wiseman, on the contiaiy, has found that "hen the < 
lathei advanced, "ith endence of abdominal and mediastinal m\o temen , 
total "-bite cell count may be elciated abote 10,000 cells pel cn nc im 1 ^ 

Innumerable ai tides " ltl'i many duel gent findings liaic been mi en 
subject Before ladiation tliciapy is admnnsteied, the mciease o | (aMt 
moiphonucleai leucocxtes with some mciease m hmphoci tes is qm e e ^ ^ 
(Falconer, Isaacs), but noimal oi Ion counts aie not laic jOnihoi 
found m appioximatelv 20 pei cent of all cases hut it is oncoc< hu ' 
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it changes during the evolution of the disease and maj or maj not coincide with 
pruritus The eosinophilia rarel} rises to a high figure, averaging from 4 to 
6 per cent The number of platelets and monocytes will be increased in the 
earlier stages of the disease The hematologic findings of cases which have 
already been treated maj sometimes be explained on the basis of the changes 
induced bj radiotherapv Because of these changes, hypochromic anemia is 
common terminallv 



<_r 



Fig 737 — Massive mediastinal Involvement In Hodgkin s dl case 


novation of serum phosplntast when present, is highlj suggestive of bone 
involvement Woodard (1940) demonstrated a high incidence of elevated scrum 
phosphatase in patients with roentgcnographic evidence of bone involvement 
and reported little relation between the degree of elevation and the tj pe of lesion, 
whether osteolvtic or osteoplastic She concluded that if the phosphatase were 
elevated, it probablj indicated the presence of bone pathology in spite of nega 
tne roentgenograms Of thirt> six patients with bone svmptoms but with 
normal roentgenograms, twenty one had an elevated phosphatase, and in nine 
teen patients with rocntgenologicall} proved bone lesions fourteen had an 
tlcvatcd serum phosphatase The basal metabolic rate is usuallv normal in 
afebrile eases of Hodgkin's disease 
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Uoidou (1933) lepoilcd a pathogenic agent picsent m the lymph nodes 
oi Hodgkin’s disease, possibh a tlieiinoslabile vims When mtiaceiebial injec- 
tions of ljmpli node suspensions fiom patients with Hodgkin’s disease aie in- 
jected into labbits, they pioduce a ineniiigo-eiieeplialitis which, m the opinion 
oi Goidon, is a specific test Conti ols with miscellaneous cases of leucemia, 
h mphosaicoma, and caicinoma caused no leaction However, Turner (1938) 
tound that a lncningo-encephalitis could be pioduced in labbits by a suspension 
coiitaimng a piomment liunibei of cosmophiles (metastatic caicinoma, tnclnno- 
sis) and ielt that this was not due to a nius In otliei woids, this test was 
positne wheneiei cosmophiles weic picsent m a hmph node in am consideiable 
mimbci Theieioio it piobablj has no specified} 



Fib 738 — Norlulm imohnwnt nf tlic lunB in IIodBkin i (liscisc suggesting 

cmcinoma 

Biopsy — A definite diagnosis oi Hodgkin’s disease can be °* )tal “ e , ^ 

by biopsj and no case, no mattei how' cleai the clinical diagnosis ma ’ at]on 
be ti eated without benefit of it The node selected foi pathologic - 
should be carefully chosen Because of the tendency of mguina no de 

to be associated with inflammation, it is piefeiable to c loose so . the 
area Moreovei, veiy small, easily accessible lymph voces ° Mo( 3 e rately 
mam tumoi mass may also leveal only evidence of m a f re p e selected On 
enlaiged nodes which can be completely excised shoul t iere 0 ^ aioided 

the other hand, incision of a bulky mass foi purposes of lopsj 
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follows the disappearance of the follicles results in secondary diminution in the 
number and m physiologic senescence of these glands (Lacassagne) 

The irradiation of the embryo m utero, during the first half of pregnancy 
results almost constantly in abortion, the irradiation during the second half 
may not stop the development of the pregnancy but a large proportion of mal 
formations of the fetus result, of which microcephaly is the most common 
(Murphy, Goldstein) 

Effects of Irradiation of the Hemopoietic Tissues — The irradiation of 
the lymphoid tissue of the spleen, thymus, lymph nodes, and other lymphoid 
structures results in important alterations the lymphoblasts of the Mal 
pighian bodies of the spleen, of the periphery of the thy mic lobules, and of the 
germinal centers of the nodes are most affected, but the lymphocytes disappear 
rapidly also, the rcpopulation, however, is equally rapid and it may be com 
plcte within a few days, depending, of course upon the intensity of the ox 
posurc (Ilcinckc, Lacassagne, 1924, Rudbcrg) 

The irradiation of the bone marrow results in changes affecting the lcuco 
cytic elements and the megakaryocytes while affecting very little the crvthro 
cvtic senes (Hcincke, Lacassagne, 1924), the possibility of a transient stimu 
lation of cry thropoicsis through forced maturation of the erv throblasts, has 
been suggested (Mnrderstcig, Denstad) 

Little evidence has been gathered as to the effects of radiations on the 
reticuloendothelial elements (Teneff) 

Effects of Irradiation of Other Organs and Structures — The irradiation 
of the central and peripheral nerious system does not succeed in destroying 
the integrity of the nerve cell the radioresistance of the sympathetic ganglia 
has also been expcnmcntalh demonstrated (Griffith) Although degeneration 
of nerve cells and resulting panlysis have been reported following surgical ex 
posurc and hcavv irradiation of the spine in monlcvs (Davidoff), in general, 
the effects of li radiation of nerve tissues arc the result of their action on the 
oscular supplv, and finally, but only secondarily on the ncivc tissue proper 
Groover, Christie, and Merritt reported the development of a congestive 
reaction followed In sclerosis of the lungs in patients who had received radio 
therapv directed to the chest, this original observation has been widely con 
firmed (IImcIi, Trcid) The lesions occur frcquentlv following irradiation for 
carcinoma of the breast, particularh when high dailv doses or large single fields 
arc used These lesions have been cxponmcntalh reproduced bv Tngclstad 
(1934), who noted an almost immediate hvperemia hvpcrsccrction of mucus 
and Icucocvtn infiltration, later there was degeneration of the bronchial and 
alveolar cpithtlium with marked signs of inflammation "When this lesion 
docs not end m death a slow progressive sclerosis takes place Warren and 
Gates have correlated the clinical and experimental observations and have con 
tnbulcd to the understanding of this process, thev emphasize that the fibrosis 
is not a direct radiation effect and tint it is greatlv dependent upon variable 
seeomlarv factors 

In spitt of the unquestionable effect of radiations in certain pathologic con 
d it ions of the endocrine glands their irradiation in the normal individual does 
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and have no tendency to lie matted logethci The basal metabolic late will lie 
elevated, the spleen will be ionnd cnlaigcd, and a bone manow biopsy will 
ollcti show lcnecmie mfilliation 

A lymphosai eomatons mass with no dcmonstiablc pumaiy lesion odfeis the 
gicntest difficulty in difloicntiation In h/mphotaicoma, howcvci, the malted 
nodes become cntnely united and thcic is no polylobatcd appemaneo The 
gencial condition of the patient is usually nfleetcd, and when the disease has 
spiead widely, s\mmctiieal hmpli node aieas aie often involved Table LiXXI 
sboyvs an attempt to snmmaii/e these diftci cut lal points 

Twin 1A\T CiiMevi Diiiimmis Hi nun Tomimiosam oma and IIoihikin’s PisiAsr 


Arc 

General tomtit ion of pnhent 
(oirh '•t iros) 

l’rin this 
Fc\ or 

Present o of :i li’Mon m tho 
upper an piswgi'! or in 
Hu g ist i ointcstimil tract 
I.ympli uoilo imohomont 
Con u nl 1\ mph nodes 


Pin «n il i Imrncler 
fcitoru it hmpli nodes 
(Goldman, 1015) 
llpitroclilenr hmpli nodes 
B is il met llmllc into (nfc 
In de i uses) 

ltosponso lo radial ions 


1 \MI'110SA1,C0MA 

Common at I ho extremes of 
life 

Oflon ilTeetoil 

llsmilh not present 

Von rnieli olisonod m early 
i i«es 

Strong suggestion of primary 
hmphosnrioiim of (lieso 
slrnclures 
Often sinnnetrn il 
Often lnliitornl, upper ceru 
c il, spinut mid jiignlnr 
i linns 

Often lolnminons, oiout nm«s 
Pratt n. illy neier imohed 

Aril) lio imohed 
May lio delated 

Great radiosensitiut) , name 
dmte tesponso 


none kin's 

IV ik liclnecii 18 and 18, 
mie at pntierl) 

Usinilh ov client 

M.i) pieicdo and fairly fro 
qaeiilli accompanies 
May lio foam] in early cases 

Huciv imohes these struc 
lures secondarily 

Oflen uinlater il 
Often niiilntouil, loner ter 
wt.il, yiiRnhi ill mi 

Oflen poly loll ited 
When imohed, prolnlily 
Hodgkin's 

Pi notic illy noior miohed 
Im.irinlily normal 

Mu Mil ludiosonsitiwty , dc 
lip i d i espouse 


The clinical evolution ol qmni follidc lymphoma is lathci cliaiaetoi islic 
because ol its slow evolution Usually when these patients aic hist seen they 
haw genet at l/cd ljinphadenopiilliy, often have lost weight, and fmiJy often show 
modeialo enliugeinent ol tho silicon The blood count is noimal and one 
manow biopsy is not lemaihablc These cases, m conliast to othci Ijinpio 
saieomas, lately have involvement of f lie gastioinfeslinal tiael oi tonsi aw 
oltcn have involvement of aieas m which lymphoid tissue is not piommcn 
Tumoi nodules can ansc m the lneiimal gland, the ictiooibital (issue, 1C '^’ 
loose connective tissue ol the pelvis, subcutaneous fat, scalp, and tone 1,1,111 
Chylous ascites and hydiolhotas. aic ianly ficqucnt Involvement o ^ 

is inaetieally novel pnmaiy in eontiast to Hodgkin’s disease °"°' ’ j cs 
symptoms and signs of secondaiy mvohement of icti open toneal VWP ^ 
and lungs aie ilncclly eompaiablc with those obscitcd in Ilodg hii s < isl< , 
basal mclabolie into may, at times, be elevated (Maycf) Ibis ype o ]t) 

sai coma eventually becomes widely disseminated, and ciieula mg 11,11 , ( | s 

the pcijphcial blood may suggest the diagnosis of leuccmia 'i his unioi 
inthci diamaticallv to small doses of ladiation Tn si\(v-t net pa 




HODGMN S D2&F4S* 


HMD 


Anj material obtained should be quiehh put in a good fix nine (.Zenkei s acetic^ 
Proper staining allows a cartful stud} of histologic detail (eosm me tin lene blue 
and Gicfflsa) Material obt uned through ispiration biops\ is difficult to inter 
pret m cases of Hodgkin s disease and for tins reason the pioeedure is m 
general not indicated 
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735— tJifTu bilateral ln\ol%emcnt of lun*9 in IIod"Mns li cas*. \\ tth p ribrotichial Us* 
tribiitlon together nlth mcshastlnil involMment 

Differential Diagnosis —It is sometimes possible on clinical examination 
to establish a diagnosis of Hodgkin's disease almost with ccrtamt} heicnl 
considerations will help this clinical diagnosis In the first place, the ljmph 
adenopathj in Hodglin's disease no matter how \olummous is usualh 
poljlobatcd The nodes are not stone hard as m wicfosfahc carcinoma This 
mass is usuallj found on the anterior lower part of the nod (1 lg 733), unlike 
metastatic carcinoma, which occupies the upper portion of the week and unlike 
bmphosireoma, which is often found in the upper posterior corneal Ivmph 
nodes In an <arh case a good general condition of the patient is alwi}s m 
faior of the diagnosis of llodgkm's disease and i filler lhml adenopathj is 
against it 

Jywpftcxfic Icuccmifi can be diffciuitiatcd from llod^km s disuse in tint it 
usuallj presents gcncnlmd Ivmpindenop ith\ ind the nodis ire usudti smdl 
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Pool administiatioii of ladiothciapv , m lh e tuning of the ticatmcnt, the dosage, 
and ceitam paiticulais of the technique, may lcsnlt m only a veiy small 
amount of palliation 

Because the disease has shown a ninikcd dcgicc of ladioscnsilivity and also 
because of the necessity of lepeatcd lieatmcnt, it has been the custom in the 
past to gn e these patients negligible amounts of ladialions As a consequence, 
tlicic vveic iceuii cnees m the same aicas at the same tune that now additional 
legions weic nnolvcd The lcsnlt was a lapid detciioiation of the gcncial conch 
lion and a eonsidci ably diminished life oxpcctanev 'l'he iMiiphadcnopathy in 
Hodgkin’s disease can lie loealh stcnli/ed by adminisliatioii of a sufficient 
amount ot ladiations Aftei the local stenli/ntion, diflcicnt legions will have to 
he tieated successively , but the widespicud dissemination of the disease will he 
lotaided When tlieie aie jialp.ible masses in the supiaelavieulai legion and m 
the axilla, foi instance, it max he wise to niadialc the supeuor liicdiastinum 
m the absence of am locnlgcnogiaphie evidence of involvement because of the 
unquestionably high possibilities that the disease is alicadv picsont tlicic The 
same applies to snpcificial inguinal masses which aie usually accompanied In 
imohemciit of the dcepei iliac h inpli nodes 

In the tieatment of this disease, as in all olhei foims of veiy lacho 
sensitive tuniois, it is best to use wide fields, m oidci to include all potentially 
involved aieas within a legion The use of huge fields may lcsnlt in the devel- 
opment ot svstemie leaetions Known .is “niadiation sickness ” Because of tlicse 
leaetions, huge daih doses aie ill advised and t lie ticatments in gcncial should be 
piotiaeted ovei scveial weeks Shoit tieatments, though expcditivo, lcquiie the 
use of a huge daily dose (200 to 500 loenlgens) thiough huge fields and lesult in 
nausea and vomiting as well as m maikcd skin and niucous niembiano leaetions 
When small daih doses aie used (100 to 150 loentgcns), tlicic is lcsultant con 
seivation of the patient’s gcncial condition, elimination of the gcncial leaetions 
to loentgentheiapy, and minimal skin and mucous mcmbiane leaetions 

In gcncial, 200 kv loentgentheiapy is satisiacloi v 'm the ticatmcnt of 
these patients Ilighei voltnge equipment mav be used li.it does not offei am 
paitieul.n advantage The use of low voltage l additions (HO kv ) has been 
consideied advantageous in the tieatment of this disease (Dcsiaidms) 1 11 
a])paient gieatci eftcct of tins lovvei quality of ladiation can be explained on t 1(1 
basis ol the gieatci amount of sealtcied ladiations winch lesulls liom its use 
ovci wide aicas It may be moic piopcily said that snpcificial adcnop.it n 0 
Hodgkin’s disease docs not icqunc the use of highly pcucliating ladiations, >u 
it is doubtful vvholhci the low voltage typo of ladiations oficis am' P al lcl ' 11 
advantage and, on the conti.uy, its ic]ioatcd use ovci a long pciioc o 


may bo less hcncfici.il , 

Pavoiablc lesulls have been obtained even m appai cntly liope ess C j n ii, 
Intiatlioiacie masses, even vvdicn invading the pinna and lung, nun 
legicss (Fig 740) The tieatment of bone lesions contubutes pionq) a 
of pain and lep.uativc changes Bailv tieatment of eases of p.uapc D < 


be followed by moloi ictinn 

Total body niadiation with locntgcn i.ivs 
use only in veiy advanced eases (Giavci, daeox) 


,as been found ot some lelntne 

'l’he total amount of lndwlmns 
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giant follicle lymphosarcoma reported by Gall, the total duration of the disease 
was six y ears Seventeen were alive, with an average duration of 6$ wears 
The patients who had died lived 52 years These figures are m contrast with 
the other types of lymphosarcoma in winch long time sums al is only possible 
m 2 to 3 per cent of the patients (Klemperer) Stout has reccntlv divided his 
cases of giant follicle Ivmphoma into two varieties a Ivmphocv tic and a reticu 
lum cell t\pe, of which the latter has the worst prognosis 

"When the lymphadenopatliy is fluctuant particularh in the conical region 
and discharging sinuses occur, tuberculosis may be coexistent with Hodgkin’s 
disease Tuberculosis of the cervical lymph nodes tends to localize to a single 
large node If a superficial adenopathy is absent, one mav have great difficult! 
m determining whether or not the patient is suffering from Hodgkin’s disease 
When lung lesions are present, they may m isqucr ide as a miliars tuberculosis 
or even primary broncluogenie tumors (Moolten) Tlie enlargement of lymph 
nodes m the submaxillary or submental regions is seldom due to Hodgkin’s 
disease but is more often related to tumors or infections of the oral eav itv There 
are other disease s of the hmph nodes which may also at times be hard to dif 
ferentiate from Hodgkin’s disease Hvperplastic tuberculous lymphadenitis 
ma\ be confused with Hodgkin s disease (ICarsner) Chmcalh BoecI f s sarcoid 
mav simulate Hodgkin’s disease pirticnhrlv when it involves mediastinal lymph 
nodes If skm manifestations uveitis bone changes, or peripheral lymphad 
enopathv occur with it, then clinical or pathologic recognition is relatively 
simple Oppenheim and Pollack reported on fortv two patients with Boeck’s 
sarcoid, thirty four of w horn had mediastinal manifestations the largest number 
of patients were 20 to 35 years of age, and twelve were Negroes Infectious 
mononucleosis can be ruled out by the clinical course, the differential white 
count, and the hcteroplnle antibody reaction 

In th( absenee of other manifestations a bone lesion of Hodgkin s disease 
may mggest osteomyelitis, metastatic carcmom i, or primary osteogenic sarcoma 
Bone lesions may also simulate multiple myeloma, Ewing’s sarcoma, or bone cyst 
Gastrointestinal lesions when they are present, do not present any character 
istic roentgenologic picture and cannot be differentiated from ulcerative colitis 
enteritis or obstructions of the bowel (Sherman) The} are usuallv associated 
with peripheral enlargement of lymph nodes and other symptoms of Hodgl in’s 
disease When disease is confined to the abdominal cavity, the differential 
diagnosis may be p irticularlv perplexing Occasionally, because of its bizarre 
manifestations and absence of peripheral Iymphadenopathy, Hodgkin’ disease 
may be impossible to diagnose exeept at biopsy, laparotomy or postmortem 
examination 

Treatment 

Radiotheru \ —Before the advent of radiotherapy, surgical removal of 
lymph nodes in Hodgl ms disease was frequently attempted and mvariablv 
followed bv speedy recurrences (Ziegler) Today the treatment of choiec is 
radiotherapv A judicious management of this form of treatment will keep the 
patient m relative comfort and will offer him a reasonable prolongation of life 
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Penods of 1 omission duniur winch the patient is appaieiith normal will 
icsult 1 1 om the adininisti.itioii of l.idialions Howetei, onlj piolongntion 
of life can lie expected, and the best lesnlts will depend gieatlj upon the 
conscientious follow up ol the patients and cfiettitc ladiotheiapt of new aieas 
of lntolieinent as thin become manliest If, undei tieatment, the temperatuie 
becomes noinial, the pnuitiis teases with a legiession of all nodes, and weight 
is lo'-Mincd, these sums aie fatoiable It on the otliei hand, fetei continues 
and the lemoitte t omit l cm mis oletated oi the weight fuithei diminishes, 
tlun aieas of nine disc iso imdoubtedU leniain llctuin of sunptoms aftei a 
pei iod oi l emission should lead to a thoiough seaieh ioi new aieas of intoltc- 
IIK lit 


In the pi i seme <>l lame mediastinal masses which lnnc lcsultcd m pul 
nioii.ii \ uisuflu n lit \ , administiutioii of ladmtions should be ten cautious 
Winn tin le is coexistent pulmonaii tubeiculosis ladiotheiapt mat cause a 
spn id of this pi mt ss It is an aioeptcd opinion that ladiotheiapt is eontia- 
nuliiated in i.isis ol .u ute Hodgkin’s disease Suc.li eases aie late and their 
1 1 issifh ation is amti is onlt a lonseipientc of then studs fiom then onset to 
then ti l min it ion Classiln ition m emit stages is usuallt impossible 

snppoitne tlniapi is induated Tiaiisfusions .lie often of gieat table 
1 oi l of min turn should be eiadiiated and the diet of these patients should be 
will bn! iiieul with adequate titnmin intake lion mat also he helpful 

suiLUi.il tn it incut has been leienth suggested as applied to well-localized 
lesions tin suiLueal excision to be followed bt mtcnsite ladiothciapv (Slaughter, 
I.uhson l'M(i) In the tieatment of such a ladiosensitnc disease, any icsu s 
obtained bt such a pioceduie aie piobablt to be cicdited to ladiotheiapy it 
the dist iso is tntneh oi ulu «itocl In excision, then i adiot liei apx uon c e l 
less li i uliotlu i<ip\ is indicated attci excision, then the excision has no 
complete lies, ills ot such nnx.d tl.eiapt should not be etaluatcd on the basis 

ot spoiadio case-- ■nr„am ,n « 

Nitiogui must aids hate been lecentlt used m the tieatmen o ° 
disc ise (Jacobson) These compounds hate unpleas u l side eftccts : ( • 

tnd \omitinir) md aie hone maiiow dcpicssants ( omp c c ** 
maiiow eanoccm The thciapcutic lesnlts m a few p . nuts hate bee • ‘ 
Ant com lesion as to the talue of these new chemical compound ttould^ 
piematuie m tiew ot the small nunibci of patients tieatcc, i 
up and the nnpiodu table clinical eouisc of Hodgkin s c lsease 


Prognosis 

Pcimanent ewes of llodgkm’s disease should ' )e patient who 

Long-time i emissions do occui Gilbeit (1944) lepoi e ° , yeais aftei 

smtited tlintt-two jeais O’Bucn lepoi ted a lecuuenee 1 ^ yas no t 

an excision of ltmph nodes Gilbeit emphasized iow m 1 . cme]U j 0 tis tana 
to nidge lesnlts of tieatment fiom isolated eases oi 1010 m j 0 f om clinical 
tion m the noimal cluneal ctolution He ditidcc us e J > cent), (2) those 

ttpes (1) those which have a teit slow ctolution ^ f m m which kills 

piescntmg an ateiage dot clopmcnt (60 pel cent), J 
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pinch can possibly be gnen to the entire bodj mil be insufficient to contribute 
a permanent sterilization of the 1} mphaaenopatliv at anj point and Mill require 
further segmental irradiation The intro enous injection o£ radioactive phos 
phorus has not been successful (W atren 1945) 



Pig <0 ~-A UoA(Vtns <J) ea. c ot Hie iti* 1 Jlastlnum tftet roeiuccntherapi was started 
r Sam* cose two weeks later C tame case four months alter com? letlnn of treatment. 1> 
tam« cose fifteen months nft r completion of treatment. The patient has remained without 
UttUvet tnanWc^tattotis ot U c dWoo, v. t<>t three: jvt\\ one halt 5 tora 


Pre^nanct n m occur during the course of the dvveast. According to 
Gilbert (1945), a therapeutic interruption of pregnanej is indicated when tlie 
disease is m an ncu\e phase If the disease is not m an actnc state pregnanc> 
mas be allowed to continue, radiation thcrap% to the abdominal ca\it\ or pelm 
would not be permissible during the last s»t months of pregnnnot lieeiusc of 
danger to the child 
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brutally within a matter of months, and (4) an exceeding fast moving variant 
which causes death in a few weeks 

The prognosis of Hodgkin’s disease is thought to he less favorable in chil 
dren thin in adults (Smith! The presence of bone lesions is not of prognostic 
significance (Vieta) Primary or secondary gastrointestinal involvement gives 
a poor prognosis according to Jackson and Pari cr (1946) Cases presenting a 
paraplegia have, m general, an unfavorable course in spite of treatment and the 
disappearance of the disease from the spine (Weil) Jad son and Parker (1946) 
feel that thcit is a definite relation between histopathologic variants and the 
prognosis Goldman (1940), on the contrary, stated that “man) of the more 
cellular tjpes ran prolonged courses while those exhibiting fibrous reaction had 
a short duration and vice versa ” Slaughter also failed to find anj correlation 
between the pathologic features and the prognosis Table LXXII illustrates 


1MMB I XXII Lo 0 Tepm Kesuits Patients AT T Ur EE AND Five \EAP Pepiods Or 
Survival 

(irom Gilbert P Pm m£<l dc la Suisse Rom 1944) 



rrpioa of 

NUMBER OF 

MiMuir am) rnororTiox 
or patients uvivo 

ANDVvm 

VUTHOPS AND \FAPS 

OBSEPV ATIOS 

CA*- E" 

MOl E THAN 

3 XV \TS 

MORE THAN 

3 TEATS 

Dojirdms and lord (U 3 A) 
(1923) 

HoUeldcr and Humtnel (Frank 
fort) 

K Gilbert and Dabalantz 
(Geneva) 

1915 19-0 

3920 3929 
39-0 1927 
1920 1937 
1920 1937 

73 

73 (f) 

52 

45 

52 

53 

10 (13 7%) 

19 (30 G%) 

33 (( 3 *>%) 

" ( 0 8%) 

8 (17 7%) 

24 (40 0%) 


Desjardins and Ford specified that the cages observed from 191o to 1920 received variable 
tvpes of treatment without anr sj tematn. method After 1920 the patients received method 
ten) ireatneat Ont, can ece that the proportion of long t«.rm re ults progre sncly increased 
11111 that tliev show the progress realized since 1920 in techniques of irradiation 

the three and five) car survivals attainable m the treatment of this disease 
as well as the unquestionable progress which has been made in the past thirtj 
vtars b\ a better understanding of radiation thcrapj and its judicious admims 
tration 
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not cause oithei any constant physiologic effect oi impoitant lustologic change 
Depending upon the species and age of the animal of e\pci mentation and upon 
the method of madiatioii used, inconsistent and consequently controversial 
findings have been lepoited aftei inadiat .1011 of the tliyioid and paiatliyroid 
glands (Zunmcin, Walteis), of the supiaienal glands (Cottenot, Rogeis), and 
of thepitmtaij gland (Laurence, Laeassagnc, 1935) 






Fil 20 — Dental lesions obseived following treatment for a carcinoma of the subglottis (From 
Rcgato J Am J Roentgenol , 1930 ) 



Fig- 21 — Same patient two jeais later (From Regato J Am T Roentgenol 1939 ) 

Normal adult cat triage is not noticeably affected by ladiations, hut the grow- 
ing cai tilage, such as that of the epiphysis of long bones, may be considerably 
affected (Bisgard) Gi owing bone of the young individual is also retaided m 
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Chapter XX 
LEUCEMIA 

Leucemia, ioi piactic.il piuposes, may be consideied as a foim of cancel 
of the hemopoietic oigans The disease affects pnmanly the hone manow and 
the lymphatic and letienloendothelial s\ stems and lesults m a disoideily o\ei- 
pioduction of leucocytes It may manifest itself by an mciease in the numbei 
of leucocytes in the cnculaling blood but occasionally is accompanied by a 
noimal 01 subnoimal blood pietme (subleucemic leucemia) A leueocytosis with 
01 without the piesence of young foims, howevei, is not pathognomonic of leu- 
cenna It can be due to \aiious causes such as infection (leucemoid leaction) 
01 to circulating tuinoi cells (leucosaicoma) 

Table LXXIfl is an attempt to simplify the classification of leucemia It 
is lealizcd that this classification can be enticized, but wc belieie that it is a 
usable one 


Tabll LXXIII Cl issific vtion oi LEUcruus 


CELL OF OR1CIN 

SI F( inc T\ I E OF LEUCEMIA 

SYNONYMS 

1 

M\elob1i*t 

Myelogenous leucemia 

Cliloioma (a variant of mjel 
ogenous leucemia) 
Eosinophilic leucemia i 

Basophilic leucemia 

Myelocytic, myeloblistie, my 
eloid, or neutroplnloc) tic leu 
cenn'i, myelosis 
Cliloroleucosarcorm 

Eosmophilocy tic leucemn 
Busoplnloiytic leucemia 

Lj mphoblast 

Lymphogenous leucemia 

L) mplioblastonia leulv lenncum , 
hmpjindenosis, lymphocytic, 
hmphoblastic, or Ijmphatic 
leucemia 

Debatable origin questionably 
from reticuloendothelial 
system, plasmocy t oblast, or 
h mphoblast 

Plasma cell leucemia 

IPlnsmoc^toma with leucemn 
or multiple mjeloma with 
leucemia 

Monoblast 

Monocytic leucemia 

Reticulum cell leucemn, 

reticulosis, reticulocndothc 
liosis, reticulosarcoma , 
lnstiocj tic leucemn 


Incidence and Etiology 

Leucemia is a lelatnely laie condition At the Cook County 
Hospital it was piesent in only 0 86 pei cent of 14,000 autopsies “ 
my r elogenous leucemia is most ficquently found m individuals between 
60 years of age, the highest incidence occumng between 25 and 3 ycais 
tivo-thnds of all cases aie found in males Clnonic lymphogenous cue 
prevalent between 45 and 60 yeais of age and about tluec-fouit is o a 
are m males Acute lymphogenous leucemia occuis most frequen y m 
five years of life (Fig 741) Acute myelogenous and monocy ic eu 
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occur m children as well as m oldu persons hut is r irt after the age of 50 
jem There seems to be a Jc scr incidence of leuecmia among Negroes 
(Wwtrobe, 1942) 

The percentage distribution of the vinous tjpes of leuccmta differs some 
wlnt m statistics reported b> sauou* authors Some of these discrepancies 
are undoubtedK due to disparities m diagnosis It is possible tint some 
\amtion mas be due to geographic differences m distribution Moore’s per 
centage of 132 cases of lcuccmn l- ns follows sixty fne tymphogenous (49 per 
cent), foitj four mjcloguious (34 per c.nt), and twenty three monoejtic 
(17 per cent) 


Total 
cases V, 



Leueerma occurs spontaneous!} m mans satieties oE fowls and mammals In 
the fowl (with the exception of the Ismphogenous type) it maj be transmitted 
bj intravenous or mtrapentoncal injection of emulsions of cells or even of 
cell free filtrates (CUerman) It has also been shown that immunization can 
be obtained The ctiologj of the tympliogenous tvpc of lcuctmia is therefon 
probabh a virus Lcncemia m mice produces anatomic changes whnh have 
great similarity to those observed m m m (Furth, 103*5), but m contrast to fowl 
kuccmia, transmission of mouse lenccima is impossible c v ccpt with live lcuecnuc 
blood cells Bj the process of inbreeding muc strains can be developed with 
a high percentage of spontaneous kucemia (Richter 1929) The incidence of 
leuecmia can bo further increased m these animals bj the use of carcinogenic 
agents and also bv means of radiations (Braes, Midcr, Furth, 1936) Furth 
has demonstrated that in hmphogenous leuecmia the abnormil cells were first 
observed witmn the splenic pulp and m the reticulum meshes of the Ivmph node 
He felt that the oripn of this type of leuecmia was multicontrie and that in 
\olvement of the bone marrow occurred later This is m contrast to mvelo&enous 
ieucann m which the changes withm the bone marrow piohahlj occur first 
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Theie have been about a dozen instances of lcueeinia in man which ha\e 
been lepoited following cxposuic to benzol (Penali, Selling, Falcone., 1033, 
Mallon ) Theie seems to be a maiked xauation in individual susccptibihh 
(o benzol, but benzol poisoning and the pioduction oi lcueeinia me still question 
able (Opie) Theie is no doubt that tbeic is an mei cased incidence of lcueeinia 
in nidniduals exposed to xanous foinis of ladialions including laduun, liicso 
tboiium t hoi mm X (IIucpci), and also loentgcn mxs Maicb lepoited that m 
the United States dining a fifteens ear pcnod, eight ladiologists died of len- 
cemia, this incidence being ten times as gieat as in ph\ sicians not eoneeincd with 
this specialty Dining the last few xcais, leuccnua has shown a spectacular 1 iso 
in fiequcncv Since 1940, ovei 5,000 individuals have died of lcueeinia each 
Aeai m the United States It seems lathci unlikely that tins entile liicicase can 
be accounted foi on the basts of bettci diagnostic acumen, oi on the basis of 
changes in age distiibution in the population, foi the inciease has occuncd m 
e\ oi v age gioup (Sacks) Ineieascd lndustiiali/ation (benzol, aniline du’s, 
aiscnieals), the use of new dmgs, and the gicatci cxposuio to liumeious clioni- 
icals may be lesponsiblc (Damcshck) 


Pathology 

Gross Pathology —The pathologic alteiations m all types of ehionie leu- 
eenua lend to imolvc many systems and if all the changes wcie tabulate , t ie 
changes obseixed would be encyclopedic Foi the exception nnc nzaiic 
findings, the monogiaph of Foiknei can be consulted Ihc pathologic 0 ia ^ 
aie mainly of two txpes — those which aftccl the blood-foiining oigans, pn 
laih bone maiiow, spleen, and hmph nodes, and the changes c uc to m i 
The hone maiiow is imaiiably hvpci plastic and lcddish-giax m co oi 
degice ot enlaigcment of lymph nodes, spleen, and livci lanes wit 1 1 10 c i ’ 
l\pes ol leucemia In cluonic h ni])hogenous lcueeinia, gcncia i/c t ' 
enopathx is frequent The extent of imohement of xanous h mph I10 ' lc 5 
\ancs, but it is common to sec pcnpheial enlaigeincnt of all x nip 1 n ” 1 ( 

and mediastinal and letiopciitomal hmph nodes me usua x n ' ' ‘ , 

fust but nun show a minimal amount of lcplaccmcnt latci i otcia ° r 
i/cd hmph node enlaigcment is picsent tciminally m myelogenous 
The luei and spleen aie lnxniinblv enlaigcd in cluonic eiiecnua, i 
not nnanabh the si ca test piominciicc is m the iiixelogcnous 'P c 
The enlaigcd spleen fiequcnth shows pci isplemtis with numeiois ^ 

Tnfaicts ot xaning ages max be tound in the nnc o„cnoiis \ , infilli.itioii 

also obseixed m the hmpiiogenous On section ot t ic i\ci, 1 1 ,ls0 t 

manifested as giaxish white aicas mc.su.. ng onh a few m.U.n.U s ^ 
seen m the iinelogenous txpe, whcieas m t he hmpho 0 enous in ^ ^ sc clioii 

of liifiltiation aie most piominent m the poit.il /< m° ( 1 ,,,,|,i(cdiirc 

of the spleen shows this same lx pc of infill. ntion am o 1 1 1 1 ma '<> mon m 

associated with xanous dcgiees of (linos, s hcuccmu. » f, .at on s 
t lie kidncxs and is mxauabh bilatcial with cnlaigemcnt o r 
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Lt. i.t.m3e infiltration of the gastrointestinal tiail is common m the 
lvmpbogc.nons >aricta mid is most prominent m the stomach and ileum avhere 
Ivnpho’d pssne is abundant tFig 7431 The changes present mac result m 
swelling of t e folds of the stomach which resembles cerebral com olutions In 
tic ikuM there mm it times be atropln of ihe oaeilving mucosa followed bv 
s . o"d '-ra nktrifon of nodular are^s. Leuecmie infiltration of the skin is pres- 
t'p o' r . cti'ina m "'li lampl ogenons form of leiuemia. 

Ei’di’ueot hi iiiorru r, gii undent us as manifested In iiumcious eechamoses 
nd r>it l u»i is common Death maa tnrclv oieitr from hemorrhage either into 
1 ^ t- v,-o nus u, l tmet or into the brain Fluid is eommoulv found in the 
oh u~"l t inns and al'doincn and a terminal bronchopneumonia is a common 
c i ao'u 1,'c-n ].- ,ic lie intilt rat ton of the kidncvs associated with pi elonephritis 

'"i h ui 'o kidi ci f nh, re and death Central nervous svstem lmolaement is 
un uii’isu ll and kuCcnue mtilimtion m the brain is manifested b\ gravish 


od decs c.aronndcd In areas of hemorrhage 

In ,i lull', t’-e gross findings a m onl\ slight!' depending on the 
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la a ' in i’ll of acme nnelosciioiis kmunia green color in the 

tinea- -ii ins n .s U'tnll' present due probtblv to a lipodiro i e (Kane e. - 0 
cordnm to Goodman mis pigimni mm be an mtermediara piodmt m the lire. - 
onm oi 'umoaloinn to bilirubin The pigmentation disappears an 1,0111 ‘ 
dm. i bn, c m be made ,o re appear bv h'drogen peroxide W ith chi, aroma ^ 
* hit i—ahla wide sure id invasion of mam organs and partien hr I s trAui, 
me me u.ro-oronal tumor nmsses and the changes m the skull an^lmrax 
Toe skull avrs cmolved m 73 pel edit of Rothschild s pitienU wi sub . 
nitrating m.o the dm a parmasil sinuses the oibit 1Kr ' ‘ ’ _* cr r ox\ me 

cutaneous tissues There are large yellowish-green missed 01 mu1 ' 

beneath me sternum im icinig tlie pleura miiuku m , a t3 , swo 

e’Muini Tre kielnevs nsuallv show diiiuse or nodu ar groein>. ]ivjicr- 

me spleen and liver are usnillv nonnal an sre and the bone mano" « ^ 

Microscopic Pathology —The most important changes will be lound m ^ 
bone marrow In 1' 
bv lymphoid element 


In Ivnnihoerenous leueemia there is a homogeneous r^aeern^ 
In mvelogenous lencemia the bone man ^ ^ ^ sWfl 


A.'* XAI lUil'IU UUilVlUOi O-Al iii » Til IS 3 

of niveloid elements with numerous eosinophilic him oea w K( j cells 

to younger forms and a sinking decrease ui pel callage 01 ai ^ Haaersim 
Proliferation of leueennc cells in the bone mairow maa c-x en chances, 

canals and thence to the periosteum Because 01 these annum 
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pressure atiophy and rarefaction of trabeculae withm the marrow with subse 
quent destruction of the cortex can occur 

The study of all types of lcuecmia reveals % anablc degrees of infiltration 
of various organs, depending upon the type of lcucemia In this infiltration 
it is common to see destruction of normal tissue and replacement by masses of 
leuccmic cells These leuccmic cells arc often present in increased numbers 
within the blood vessels Undo the high power, immature forms can be ideuti 
fled In the lymphogenous vniiety the infiltration is present where lvmphatic 
tissue is most prominent and is consequent!* icrv diffuse predominantly m 



FIE 744 Leucemlc infiltration of the skin of the scrotum in a patient with chronic lymphos 
enotis leucemia 


the submucosa of the gastrointestinal tract, particularly stomach and ileum In 
these areas the normal follicles are erased and replaced by a homogeneous mass 
of lymphoid cells many of them immature The same process is present in the 
Malpighian zones of the spleen In the liver there is a localization of the leu 
ccmic process around the portal areas in lymphogenous leucemia, but the in 
filtration is diffuse in chronic my elogenous leucemia Lung involvement is found 
at autopsy in 30 per cent of all patients (Falconer, 1933) Leuccmic mfiltra 
tion of the skin is occasionally present (I lg 744) Hemorrhagic phenomena 
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aie common and theie may be small aieas of tlnombosis E\tramcdii]],n \ 
hemopoiesis m livei, spleen and lvmph nodes may be seen 

The eential neivous system is often involved and occasionally also the 
eiamal neives peimeuial spaces, meninges, and pial vessels The areas of 
leucennc mfilti ation of the biam often show suiiounding hemorrhage 
(Diamond; The vaseulai lesions obseued in the biam mav be due to thrombo- 
sis of vessels bv leucennc cells Not too liifieqnentlv the walls of the vessels 
aie invaded and leucennc mfiltiation spieads out into the biam substance 
(Plied) Schwab tabulated the nemologic findings m a laige senes of eases 
and found fiequent eeiebial invasion and eeiebial liemoiiliage, he also found 
fiequent mvasion of the eiamal meninges and eiamal neives Ciamal lienc 
nnelei weie involved m about one-sixth of the cases 


Clinical Evolution 


The chiome foims of leueenna usuallv have an insidious onset, and it is 
difficult to establish exactly how long the disease has been piesent befotc the 
first svmptom occuis 

In cluonic lymphogenous Icuccnua the outstanding fiist sign is the eulaigc- 
ment of the lvmpli nodes, paiticnlailv in the ceivical legion Because of tins 
penpheial abnoimalitv, tins vanetv is piobably diagnosed earliei than niv- 
elogenous leueenna It is estimated, liovvevei, that the disease mav piogiess fiom 
one to one and one-half veais befoie it is lecogm/ed (Wmtiobe 1939) The 
lvmpli nodes do not enlaige lapidlv and laiolv measuie moie than 5 cm m trans- 
verse diametei (Fig 745) The spleen is usnallv enlaiged seveial fingcibicadths 


below the costal maigni The blood count mav be nonnal 

In clnoiuc myelogenous Icuccnua theie is laiclv am* enlnigement of (he 
lvmpli nodes m the eailv* stages and the disease mav be piesent. foi fiom two <o 
five veais befoie it is lecogiuzed The outstanding svmptom is the considerable 
enlaigement of the spleen which extends sometimes to the pubis and causes a 
sensation of heaviness and diaggmg Tenderness of the sternum, usuallv lim 
ifed to the gladiolus, is found m a maiontv of the patients (Ciavci, 3927), m 


this is not pathognomonic of the mv elogenous vaiiety 

In latei stages of both vaueties of chiome leueenna, the S'mptomnto o^' 
and the chrueal findings «ie piotean m natuie because of the w’despicat m 
volvement of multiple oi gaiis (Table LXXH ) Anemia is usuallv main os e 
by palloi and is due to leplacement of tlie led-blood-cell-foiming oigans o 
bone maiiow bv* the leucennc elements Theie is also an incicasc me a 10 u , 
which added to the anemia, pioduces taelivcaidia weight loss, mtoeiance 
heat peispnation, and dvspnea on exeitmn If theie is a latent carcia ® 
ease m a patient veigmg on congestive failine oi some asvmptomatic nan 
of the coionary aitenes these two factois may cause congestive mat a ' . 

angina pectoiis All these sv nipt oms mav uiaduallv disappeai vi i IC< 

but with lnyolvement of the eential neivous s'stem eiamal neivc paia ' 
oecm (Schwab), sometimes accompanied bv pviamidal sums n,1 P' _ A1 _ otn 
times but not always accompanied bv thrombi of the veins o 
cavernosa mav also be piesent Cases of leueenna mav laicv 1 
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mary manifestations related to other organs such as the prostate (Flaherty) 
or female genitals (Hauptman) Paring the course of the disease, letmal hcmor 
rhages, edema of the disc, sudden blindness, and leucemic retinitis can appear 
(Goldbach) 



Fig 745— Patient with chronic lymphatic leucemia Note enlargement of all node group 
ind enlargement of spleen and liter as outlined (Courtesy of Dr E H Relnhard Depart 
nicnt of Medicine "Washington Universltj School of Medicine St. Rouia Mo ) 

Intense pain maj result fiom infarction particularly of the spleen In 
\ olv ement of other abdominal organs miy simulate an acute abdominal con 
dition Leucemic infiltration of the si m may be piescnt particularly m the 
lymphogenous variety (Fig 74-4) However, a considerably larger number of 
patients develop shin lesions entirely unrelated to the leucemia probably due 
to lessened resistance to infections Infection takes place most often in the 
lymphogenous variety 
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Table LXXTV Clinicopatiioiogic Conn lation of Lfsions and Svwpioms in Ciiromi 

Ertici mia 


L)mph notle cnl irgcmcnt 

Mcdi istinum 

Rctropentoneal 

Lkewlieie 

Cough, dyspnea 

G istromtestm d disturbance*, (listen 
tion, abdomin ll pain 

Procure *>mptoms 

Spleen 

ijiihu gement 

Infarct 

Dijggmg sensation 

Acute pun 

Hone in\ol\enient 

Hone ni irrow replacement 

Increased met ibolism plus 
anemia 

I hronibopcma 

Local bone pun (perioMcil imohe 
ment), anemia, pallor, fatigue, pal 
pitation, Jicinic murmur* 
Perspiration, casj fatigue, mtoler 
anco to heat, weight loss, increased 
appetite, increased pulse rate (not 
as marked as in lij perth) roidi«m), 
cardiac failure, angina pectoris 
Petccin ip, purpura, hemorrhage 

(« ifetromtcbtinnl imohe 
inent 

■stomach and ileum 

Diarihei, nausea, vomiting, occult 
blood ( rarcl} gross licmorrhage) 

Nu\ous s) stem (Schwab) 

Jiiain hemorrhage 

Cr inial ncivc nuclei 

Putplcgiis ind pjrinndal tract 
symptoms 

Cr tin il nerve paraljsis 

kidneys (Merrill) 

tnliltr it ion, nephrolithiasis 
(Uric acid) 

Ken il coin, icnil fulurc, pyurn 

Lungs (Falconei) 

Dill u-e infilt r ition j 

Dv spnea 


Death often occms m chiomc leuccnua because of liilectiou, ]j<ii ticulai Ij 
bionchopneumonia, but may also lcsult fioin sudden coicbul oi gusliointcstnuil 
hemoniiage (Jackson, 1930) Ileait f.uluic is not unusual as a cause of dentil 
Acute leuccnua is most often cneounteied in cluldien Tlic onset is often 
sudden, and a diagnosis is seldom made bcfoie the disease lias mu at least half 
of its slioit com so About one-thud of all cases have a lnstoiv of hcmoulingc 
aitei some mmoi opeiation such as a tonsillectomy oi tooth extinction (Wniicn) 
Fevei, pain in the bones and joints, pelccluae, liemonliagcs, and seveic sec 
ondaiy infection aie chaiaclciistic findings Veiy otten the laiyngologist is 
consulted because of sole tlnoat, cnlaiged tonsils, oi changes in the oial and 
phaiyngcal mucous ineinbianc The diffeiential diagnosis oi any t.vpc of 
acute leuccnua is an academic pioblem because tbeie is no dnlcioncc in its 
i espouse to tientment Exclusive of pciiphcial blood and bone niaiiow studies, 
tbeie aie a few clinical findings which have a vanable significance, but none o 
them aie absolute The lymphogenous type often ocems in cluldien undei 
vcais oi age but may occui at any age The enlaigeinent of the spleen is m 
vanably piesent m all types, but this is usually of modeiate dcgiec am ° en 
the spleen is not even palpable In the acute lymphogenous vaiietv, t ic vm] 
nodes aie geneially' cnlaiged, but cases have been seen without anv cn ai B cnicn 
Monocytic leucenna ficquently shows enlargement of the ccivical lynipi no , 
which may r be tcndei because of coexisting oial infection lhc most imi o 
difieientml point in monocytic leuccnua is the change piesent in the oia e< 
and phaiynix wlieie tbeie is diffuse inflammation, ulceiation, heliosis, <n ^ 
veie bleeding (Evans, Kaufmann) It is not unusual m a tan 
both lymphogenous and myelogenous vancties to find a sulmoima " 
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its growth, and the more so the jounger the subject (Dahl), but the effect of 
irradiation of adult bone is usually a consequence of vascular changes, such 
as the avascular necioscs of the neck of the femur which mav occur after lr 
radiation for carcinoma of the cervix through lateral fields (Fig 619) Osteo 
necrosis results from excessive weight 01 trauma over a devitalized bone In 
other areas osteoneeiosis ma} result from sccondaij infection of a heavil} 
irradiated bone Growth of teeth, without damage to the teeth themselves, raaj 
be retarded b} irradiation (Rcoamier) In patients who survive several } ears 
after irradiation for tumors of the oral cavitj or pharynx, a peculiar form of 
dental panes (Figs 20 and 21), most often painless, finally results, causing 
complete amputation of teeth (Rcgato 1939) Experimental work in animals 
with contmuallv growing teeth shows evidence of damage of the odontoblasts 
of the dentine following madiation (Lcist) , but in man the lesions most fre 
quently observed clinical!} aic probablv due to an indiicct action (through 
qualitative changes of the saliva) since manv occui in the absence of irradia 
tion of the teeth themselves or even of the jaw (Rcgato 1939) 

The irradiation of muscles the smooth as veil as the striated vanct} does 
not bring about an} appreciable changes uni ss the doses arc excessive The 
frequent liradiation of the myocaulium in clinical radiothciap} has stimulated 
careful study of possible injur} to it (Ilaitman 1927) but the organ has a 
great tolerance (Desjardins) 

The u radiation of the eye mav lcsult m the development of a cataract 
The lens is the most radiosensitive part of the organ, but a normal adult human 
c}e ma} receive a rather large amount of radiations under certain conditions 
without development of a cataract for several }cirs (Rcgato, 1937) Both the 
qualit} and the intensity of the irradiation plus personal factors arc involved 

The effects of radiations on the connective tissue ever} where in the bod} 
arc most impoitant, although little is lnown about them, vasodilatation m 
creased diapedesis, and exudation mav he the result of irradiation of small ves 
sols and in addition, thcic r av be alterations of the fibroblasts with edema 
and hjalmwation of the collagen and clastic fibers This mflammator} phase 
mav be progressive!} replaced b} fibrosis resulting in sccondarv atresia of the 
vessels and consequent devitalization of the tissues, but these final effects aic 
ver} variable depending on several factors 

Radiophysiology of Malignant Tumors 
The irradiation of malignant neoplastic tissue maj lcsult in the almost 
immediate disappearance of all cells m mitosis and, after a short period of 
time m an abnormall} large number of degenerative mitoses followed by death 
of the cells from accelerated maturation (Clunct) Whenever this phenom 
cnon can be brought about rcpcatcdl} bv new irradiations complete destruc 
tion of the tumor can be expected but m a large number of malignant tumors, 
intensive irradiations ma} not give rise to such a response and the tumors mav 
continue to grow in spite of irradiations This difference in response to irradia 
tion, the different radioscnsitnitics of malignant tumors, is primarily an at 
tribute of their cell of origin 
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specialized techniques in the labor a ton Quite often the information lecened 
in this mannei Mill also help m establishing a prognosis and in legulating the 
tieatment 

Lcmocytovs — Theic is, in leuceniias, a fieqnent use in the numbei of 
ciiculating leueoertcs Iloweiei, the cliaiactciistic featuic of this disease is 
the piesenee of iniinatuic cells u Inch aie not noimally found in the ciiculating 
blood Although lniniatiuc cells hare been seen m otliei diseases, blast cells in 
laige nunibcis aie picsent onh with leuccmia In clnonie lymphogenous leu- 
cenua, the use in the nunibei of ciiculating leucocytes seldom leaches the high 
\ allies some! lines scon in the myelogenous yancty The total leucocyte count 
fiequenth yams betneen 100,000 and 200,000 pei cubic millimetei The cnei- 
yy helming maim itr of these usually aie adult ly mpliocy tes piesenting veiy little 
cytoplasm Iinmatmc lymphocytes aie obseiycd but in a small piopoition In 
elnonic myelogenous leuccmia, the lcueocytosis is usually’ high and may leach a 
million yylutc cells pci cubic millimetei The maionty of these cells aie polv- 
moiphonucle.il leucocytes and, m addition, theic aie a gieat numbei of meta- 
myelocytes and myelocytes, most of yy Inch aie lieutiophilic Eosinophilic leu- 
cemia is c\tiemeh laic (Bass, Fiiednian), and bcfoie a diagnosis is made, it 
should be lcmembeied that eosinophilic myelocytes aie fiequently piesent m 
my elogenous lcueemia, and also that basophiles and cosinoplulcs may be piesent 
in laige quantities in the ciiculating blood of othci conditions Plasma-ccll leu- 
eenna is also yciv laic but may’ piesent itself as an acute oi subacute valiant 
(Moss) Basophilic lcueemia has been descnbed 

In acute monocytic leuccmia, a use m the leucocyte count is usually pies 
cut, but in the lymphogenous and myelogenous vaneties of acute leuccmia theic 
may be a noimal numbei of rvinte cells or eycn leucopeina On caieful exam- 
ination of the blood, however, it will often be found to piesent an unusual num 
bci of immature leucocy’tes Table LXXV gnes some of the outstanding 


Tabi r LXXV Cvtologic Differ! ntiation oi Three Varifties of Acutf Leiicemia 
(Diom data bj y\'mtrobe ) 


IA MPIIOGFN OUS VARIETY 

M\ ELOGENOUS \AriETY 

MONOCYTIC VARIETY 

Predominant cell is lympho 
blast (50 to 90 per cent) 
with round or oval nucleus 
and coarse, granular, or 
‘ ‘stippled ’ ’ chromatin and 
one or two nucleoli , chro 
matin is arranged compacth 
about the edges of nucleus 
and nucleoli, most other cell' 
lymphocytes, few ncutio 
philic Icucocy tes 

30 to 60 pei cent of leuco 
c) tes immature, majority 
nncloblasts or undifferenti 
ated myelocytes, lound or 
o\ il nuclei with fine chro 
matin condensed around 
edges , , =e\eral nucleoli, 
cytoplasm blue with few or 
no granules, neutrophilic 

1 poly morplionuclcar leuco 
cytes scarce, Auer bodies 
oi mitotic figuies liny be 
found 

L irge numbers of raonocuc* 
(about 00 per cent) with ir 
regularly sloped nuclei ami 
icry fine reticular chromatin, 
nucleoli inconspicuous, c>to 
plasm gray ish blue with in 
numerable, fine, dusthhc 
granule'?, irregular cell 
boundaries, remaining cci 
lymphocytes and poljmorpuo 
nuclear leucocytes, but ic 
myelocytes, myeloblasts, or 
pi isma cells 


cytologic diffeieuees foi the diagnosis of specific types of acute lcueemia 
differentiation fiequently lemains difficult, hoyvevei, and usually special stud) 
yvill be necessaiy’ to establish the diagnosis 
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cell count when tlie patient is first seen The anemias coexisting Tilth ill ace 
usually nomoextic Platelets axe umformlx depressed 

In chloroma, a v ariant of acute mi elogenous leucemia, the i ellowish green 
appearance of the tumor masses together with extreme anemia and cxophtkalmus 
mai suggest the diagnosis 

In all acute leucemias there is often a prodromal period ot weakness and 
malaise, followed b) prostration high fever, and tachveardia Death ma\ 
ocvui* because of pneumonia, circulatory collapse, infection, or hemorrhage 
Remissions in acute Ieueemn hate been obsened but thtT are nsualh of shoit 
duration (Jackson, 1931) 

Diagnosis 

The clinical diagnosis of leucemia is usually quite ea si The patient mai 
come to the ph\ sician for the first time because of bleeding following a tooth 
extraction It is also quite common for the patient to discover a large mass 
m the upper abdominal quadrants (nlmn bathing) A thorough clinical exam 
jnation blood studies including supravital staining and bone marrow aspiration 
are sometimes necessarv to solve certain difficult eases 

Clinical Examination — \ careful palpation of the neck, a villas, and m 
guinvl and epitroehlcar regions is always indicated The enlarged spleen is 
usually easj to palpate and often can be percussed beneath the ribs Its dimen 
sions should be carefully noted A light percussion may reveal the presence of 
sternal tenderness which is frequently found in m\ elogenous leucemia Em 
deuce of an abnormal tendenev to bleed mai be found in an examination of the 
c\e grounds oral cants and skin Bi placing a blood pressure cuff on the 
arm and raising the air pressure within it above the diastolic mark, a shower 
ot pctechiae nn\ appear in the forearm after a rclstiveh short interval (Rumpel 
Lecde phenomenon) The examination should include a search for skin and 
neurologic manifestations 

Roentgenologic Examination — A roentgenologic examination of the chest 
is indicated in all patients with leucemia to detect possible mediastinal lvmph 
node imohement and infiltration of the lun„ Eoentgcnographic detection 
of bone imohement is seldom possible in chronic leucemia Craver (1935) 
reported roentgenologic hone chances m otil\ six of eights six pitients with 
leucemia Generalized osteoporosis is ven seldom seen but areas of rarcfac 
lion are sometimes noticed near the epipbvsis and this mav lead to spontaneous 
fractures (Frb) Bone changes arc frequenth observed in children These 
chances are usualh ostcohtic hut can be mixed m character Ratv described 
a narrow zone of diminished dcnsitv proximal to the metaphvsis m 70 per cent of 
his ease-, of lcue< mia in children There mai also be subperiosteal proliferation 
m the juxta articular portions of this bone which mas suggest a priman mail" 
uant bone tumor (Apttz 193S) In chloroma generalized osteoporosis mas be 
present particularh notiecahlc in the bones of the skull 

laboratory Examination — VI though a clinical diagnosis of leucemia is fre 
qnentlv possible the conftnnation of this diagnosis will need the support of lab 
orators examination In other mstanres the diagnosis is onh possible througli 
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(with ,i 15-gangc needle) enn be done and tlie nialenal obtained can be studied 
bj tlie supiuxilal stain and conventional stains and bj fixed tissue sections 
Tlie bone manow should be placed picfciably m Zcnkci’s acetic fixative and 
stained with cosin inctlixlcnc blue or Giemsa In eaily cases of chrome 
h mphogeiious leuccinia, (be bone manow maj appeal lioinial except foi a feu 
islands of adult hmphoid cells, but, as tlie disease develops, a complete lcplace 
ment octuis In the mx elogciions \ ai ictx tlicic is distinct b\ pci plasm and oxei- 
giowth of lioinial bone manow elements In lnnnatuic cells of the myeloid senes 
Mx cloe.x tes ai e paiticulaih piominent Aftoi considci able liiadiation, the bone 
null low nia\ ie\eal some degice of aplasia In ceitain cases of chionic leucemia 
aeeomp.tiiied In anemia, it cannot be aseei tamed fiom the peiiphcinl blood 
counts w bethel the anemia is due to icplacement of the bone marioxv bj im- 
m.ittiie cells 01 whcthci the bone maiiow itself is aplastic In these instances, 
bone mm ion studs will doteimine whcthci ladiation theiapy is indicated In 
acute leucemia, the bone manow is mxanablx leplaccd by leueemie cells In 
most instances bone mat tow examination will diflci entiatc between disseminated 
lieuiobl.istoina, iMiipliosaieoma, tmilt iple lincloma, agnogcnic mxeloid meta 
plasm, pel nu ions anemia, and aplastic anemia It must be emphasized that 
the intei pietalion of difieienliu! counts fiom the bone manow using supiavital 
staining technique lcqunes the long expel icncc of a well-qualified hematologist, 
bone manow biops\ max be \ci\ diftiiultof intei pi c t at ion paiticulailv if it is 


pool lx piepaicd 

The lomoxal of a node foi diagnosis max be helpful m leucemia Nodes 
aie enlaiged m all txpes of leucemia and on section aic homogeneous giansh- 
wlnte in appcaiaiuc Mtciosiopnallx a node max show complete obliteration 
of its stiiutuie bx leueemie cells, xxitli liixasion of the capsule by co s in 
pcncapsulai tissue It is impossible to diffci cntiatc the small-cc JP° 0 
lxmphosaicoma fiom lj nipbogenous leucemia In mvclogcnous leucemia, uui 
xulual (ells aie domed fiom the mxeloid senes and tlicic aie often huge mm - 
bcis of linmatuic cells piescnl Eosinophilic myelocjtes aie paiticu ai j P 
ment It is not uncommon foi the leueemie mfiltiation to lie piescii ie 
the gciminal follicles, although in some instances the lattei maj ie eiasc 

Differential Diagnosis — A vanctj of pathologic conditions ma> ic m, ‘ i ‘ 
foi leucemia just as leucemia mav be mistaken foi some o 101 , , 

Lxmphosaieoma, paiticulaily in childicn, sometimes sends into ie ci 
laige numbei of neoplastic cells, simulating acute ljmphogcnous c : ov . 

has been suggested that this occms xx’ben the lxmphosaicoma ins m < 
able oi gnu such as the lung (Isaacs) This condition has been Inta Jed lou^ 
saicoma (Stcmbeig, 1908) Leucosaicoma can be lagnosc _ iminat,on, 
staining Wiseman (193G) has dcsciibcd m detail the means of ( 1 ‘ (ypcs 
xvitli the help of supiavital staining, between txvo morp 10 ogiea j ctel is tic 

of lymphocytes xxlucli may be found in the cuculating > oo , o , e jymplio 
of leucemia and the otlici a cuculating lymphosaicoma ous c normal 

saicoma cell mnges from 8 to 13 microns, being simi ar in siz ^ a p ou t the 
m tei mediate ljmphoeytc The cytoplasm consists o ” nall °, ( ain , n g from 

nucleus xvitli a model ate spi inkling of dustlike mitochon ria < 
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A normal or subnormal number of circulating leucocytes may be found m 
leuccmia, although this is most common m the acute forms, it is also observed 
in the chronic forms of the disease These are sometimes given the contradictory 
title of aleucemic leuccnua but are probably best designated subleucemic leu 
cemia Actually, many cases of lcucemia pass through a stage of development 
during which there is no leucocy tosis, and it is then that this diagnosis is usually 
made Very rarely, however, except perhaps in some acute cases, do the num 
her of circulating leucocy tes remain normal or subnormal throughout the entire 
course of the disease Here, again, the important factor is not the leucocytosis 
but the presence of immature cells 

It should be emphasized that special staining techniques are of value for 
making the diagnosis of leucemia and differentiating the v anous types Supra 
vital staining, according to the method of Sabin, permits the study of living 
blood cells and is helpful for fine hematologic differentiation This procedure 
used in conjunction with the Romanowsky stains, is sometimes of considerable 
value m determining cell identity It aids particularly in the identification of 
the monocyte It is also particularly useful in differentiating true leucemic 
cells from circulating lymphosarcomatous cells (leucosarcoma) The peroxidase 
stam is of practical value only in relatively rare instances The details of the 
hematologic techniques which are useiul in the lcucemias can be found in the 
excellent monographs and textbooks of Forkncr, Wintrobe, Blackfan, and 
Diamond 

Anemia — In the early stages of the chronic forms of leucemia, the ery thro 
cyte count and the hemoglobin may be within normal limits, the majority of 
cases arc accompanied by a more or less marked anemia In chronic lymphogen 
ous leucemia, anemia usually develops only terminally At times the anemia 
may be hemolytic anemia is characteristically severe with acute leucemias in 
which it is invariably normocytic The anemia may be more severe than can be 
explained by the degree of bone marrow replacement, but this may possibly 
be explained also on the basis of toxemia (Haden) 

Thrombocytopenia — A diminution in the number of platelets is not con 
stant in chronic lcucemia It is more frequent in chronic my elogenous leucemn 
In the later stages of the disease, however, a thrombocytopenia is present m 
most cases In acute lcucemias this thrombocy topenia is almost a constant find 
ing and the number of blood platelets is usually reduced to below 100 000 per 
cubic millimeter, the bleeding time is prolonged 

Basal Metabolism — The basal metabolic rate is elevated in most patients 
with leucemn, this is more constant in the chronic myelogenous variety and 
seems to appear at a later stage of the chronic lymphogenous leucemn In acute 
leucemia the basal metabolic rate is always markedly increased Middleton, in a 
careful analysis of a gioup of cases feels that there is a rough parallel between 
the basal metabolic rate, the leucocyte count the number of immature cells, 
and the clinical condition of the patient In his opinion, this parallelism is more 
constant in chronic lj mphogenous leucemia 

Biopsy — A bone marron biopsy is frcquentlv valuable for mal mg a definite 
diagnosis particularly in subleucemic lcucemia Aspiration of bone marrow 
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cvei, leveals aplasia of the noimal eellulai elements often accompanied by 
fibiosis At autopsy, /ones of extiamcdullaiy hemopoiesis may be found in 
the spleen, livei, and lymph nodes Othci pathologic entities can give a similar 
penpheial blood pictuie and the hone maiiow can be leplaced by amyloid, 
metastatic caicmoma, multiple myeloma, Gauchei’s disease (Mettier) 

Agi anulocytic angina may piesent leucopcnia, tendency to hemoribage, 
oial manifestations, and piostiation, all of which may suggest a monocytic 
vanety of acute lcucemia Agianulocytic angma, bouevei, is more common in 
adults than m cliildicn, is not accompanied by scveie anemia, and, although a 
leucocylosis may be piesent, immatuie cells aie laicly seen In addition, the 
platelet count is usually me leased and the bone maiiow biopsy does not show 
leucemic mfiltiation 

Infectious mononucleosis may lie contused with lj lnphogcnous lcucemia be 
cause of its h mphoadenopathj , leucocytosis, and cnlai ged spleen This con 
dil ion, how e\ ei , is seldom accompanied by anemia and usually shows a positive 
sheep-cell agglutination test which is ne\ei positive m lcucemia unless house 
sei um has been lccently gi\en In addition, the histologic study of the lymph 
nodes shows chaiacteiistic pathologic changes (Gall), and examination of the 
bone maiiow will not show evidence of leticemia 

In ehildien, ncui oblaslomas of the supnncnal gland may metastasize to the 
01 bit and pioducc a chaiacteiistic exophthalmos and ecehjmosis of the eych s 
(see Tumois of the Supiaienal Gland, page 787) , such cases may he confusec 
with cases of ehloioma, paiticulaily because of accompanying anemia an poor 
genet al condition A yaiiety of other conditions such as mycosis fungoules, 
Mikulicz ’ disease, and ceitam founs of tubeiculosis and syphilis may he con 
fused with leuecmias, but this laicly occuis when the diagnosis lelies on more m- 


foimation than a leucocyte count 

It must be pointed out that cases of acute lymphatic lcucemia m chi c icn 
aie fiequently mistaken foi aplastic anemia because of the rmirna or su in 
leucocyte count, the tluombocytopenia, mailced anemia, usually & 1 genera 

lymphadenopathy, and enlaiged spleen The reticulocyte count m ouc ® 
contiast to that m aplastic anemia may be elevated, but a stenia rone 
punctilio usually lcsolvco the diagnosis Ilow'cver, in acute eucemias i 
dien, articular manifestations may be diagnosed as septic in na ulc , , 

gestmg inflammatory lheumatism Rheumatic heait disease may >e n _ 

by the piesence of hemic murmuis, fevei, and articular pains s0 ’ ‘ 

ifestations of acute lcucemia in children may he confused with Ludi g ' ° 


oi diphtheria 


Treatment f 

Although hygienic and suppoitive measuies aie generally ac P j na j|y 
some value in the lieatment of lcucemia, the only is iadiotherapy 

lelieves the patients and temporal llv icsloies them to we > ndcnopathics 

Pusey in 1902, discovered the beneficial effect of radia lons g enn reported a 
of a case of lymphogenous leucemia and shoitly a eiwar . tieatmcn t of 
lemarkable iccovery in a patient with myelogenous eueemm i 
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one to one dozen vacuoles The nucleus oi this h mphosareoma cell is \esicular 
and contains a fine weblike chromatin with a rather eccentric single large »u 
cleolus The nuclear membrane is indistinct so that not infrequently there is 
some difficulty m sharply delimiting the area occupied bv the nucleus 

The following diagram illustrates the essential differentiation between the 
cell ot leucosareoma and that of ly mphatic leucemia (Isaacs) 


Size 

Nucleolus 
Nucleus 
Motility 
Mitochondria 
Vacuole* nucleus 


LYMPHOSARCOM A CZtb (LFUCOSARCOMA) 

7 S y 0 microns to 12 x 15 5 
Eccentric single (uniform!} stained) 
Oval, oblong kidney shaped 
None 
pu«tlike 

St trlet red (1 10 periphery) 


LYMPHATIC LEUCEMIA 

Same 

Light blue hole 
No chromatin, no run 

Small spheres 
None 


Leucemia may be simulated by mam conditions presenting kucocytosis 
which arc designated as leuccmotd reactions IIiU classifies these reactions into 
(1) bone marrow lintition or stimul ition (physical chemical, or allergic), (2) 
liberation leucocv tosis (oierw helming demand by acute hcmolvsis, set ere hemor 
rhage, septicemia, pernicious anemia in cru>ts), and (3) ectopic hemopoiesis 
Bv far the largest number o! these lencemcud reactions are of the so called 
bone marrow irritation t\pc Hill has pointed out that m these cases all my eloid 
elements are present (myelocytes, myeloblasts cr\tliroblasts, and megakaryo 
cyics), but the immatme cells show no abnormal lobulation or granulation 
Hie total white count m these lcuoomoid reactions may be over 75,000 with rather 
prominent cosmophiha and basophilia Milnrv tuberculosis, overwhelming in 
fcctions such as osteomyelitis seicre reactions to intravenous medications 
metastatic carcinoma of bones and pvogenic infections may all stimulate this 
type of reaction Table LXXVI summarizes the differential character of 
Icuccmoid reactions and fcmmm 


Table LX W I Dirmrm Cn vracter Brass h s Li vjlemoid Ri actions m d Leucemia 
( tftn H»\\ 3 W , and Duwui, C S \© J U St 1011 ) 


i suer loiur r -io'tiQNS 

1 Immature as well a* mature leu ocytcs : 

show normal morphofogy 
_ Mjelnbla 1* mn\ be present but usually I 
are under 10 per rent 

3 Immature red cells (normoblast* nnd 
erytbrobW Is) often mcren ed m pro 
portion to lwoc\tc immatuntv 
1 Platelet* usually normal or inerea fl 


} Vncmn. variable depending on c ui nl fac 
tors 


j TRbEirt.rr>HA 

1 l/;u ocjte* u uall} appear atypical partic 
uJarlv immature one* 

,2 MyclobK ts may be numerous ns high as 
90 1 per rnt 

1 Immature «.d cells rarcls locrca ed in pro 
portion to IcucocMc immaturity 

•1 Uatelets decrea e<l, often seierch »m lx 
•ncren ed m eiiromc myelogenous farm 
only 

j Stcadits progre sing anemia Keaming cx 
treme 


One of the most difficult problems of tltfferentja! diagnosis between Jen 
ccmoid reactions and leuoemns is offered bs ayrngcnic myeloid metaplasia 
Here there ts an increase of the circulating leucoos tes with immature cells and 
occompam ing anemia and splenomegaly In the peripheral Mood nucleated 
red cells and normoblasts arc often found Studs of the hone marrow how 
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m chiomc Icuccmia The ladioaetive phosphorus (P 32 ) ls deposited in those 
tissues which show the gieatest infiltration of leucemic cells, that is, liver, 
spleen, kidnejs, and bone mariovv (Wanen) Rcinhard concluded that in 
the tieatment of clnonic lymphogenous leucemia the results of administration of 
ladioaetivc phosphoius aie equal but no beltei than those of locntgen therapy of 
the spleen He felt that in chronic mj elogenous leucemia this method of treatment 
was piefeiable No evidence is available as jet to show' that the administration of 
ladioactne phosphoius is of gieater value in piolonging the patient’s life, but 
thcie is ev ldencc that it is moie ha/aidous If an overdosage of radioactne 
phosphoius is administeied, unfoi lunate effects computable to those of excessive 
external niadinlion will follow' Platt has summaii 7 ed the untoward effects of 
ladioactne phosphoius on \aiious tissues 

Intel mitteiit total body loentgentheiapy lemains, in our opinion, the prefer- 
able foim of tieatment This, however, implies closei control, frequent hos- 
pitalizations, and numeious laboialoiy investigations The preferable technique 
of tieatment and the optimum mteivals between applications are subject to de- 
usion in the nidnidual instances 

Some cases of chionie leuccnua, paiticulaily of the Ijmphogenous variety, 
aie piobabh best solved dunng the eailiei stages of the disease by periodic ob 
mi cations and abstention of tieatment It is difficult to establish any definite 
mtciia as to when such cases should be tieatcd The same is tine as to the 
indications foi iuithei tieatment in a patient pioviouslj madmted In the past, 
too much emphasis has been put on the use of the leucoc.vte count but, as has 
been pointed out, this alone is not a good index foi treatment, for it may not 
aceuiateh lefled the condition of the bone manow 01 the activity of the dis 
ease Tlio leucocvtc count should be taken into consideration along with the 
geneial condition of the patient, the piescncc 01 absence of svmptoms, and the 
infoimation given In the clinical examination In general, the presence o 
fatigue and anoiexia, loss of weight, and bone pain maj be taken as indications 
that tieatment is indie ated, as well in the nontieatcd as in the preciously treate 
patient Uhlniann has suggested that the basal metabolic rate is the ies 
means of deteinuning when ladiotheiapj is indicated, but although it is rue 
that the basal metabolic late is at times a better single index than tie euco 
cite count, it should not be taken as an absolute formula Variations in t e as, 
metabolic rate should be only one factor used in deciding when to ms 1 
tieatment In the majority of cases, long intervals without tieatmen se 
to be possible, but in chronic myelogenous leucemia, treatment is more 
quently indicated Dunng tho course of treatment, the study of tie eu 
count is advisable However, the rapidity of decrease in the count is m 
portant than the actual number of cells ^ 

Merrill has suggested the routine investigation of kidnej func iotl ______ 

of leucemia which present a high leucocytosis and are treated ij ra 10 ^ 

The breakdown of the white cells and the increase m the uric aci c 
m nephroLthiasis t or j 0 

In patients with profound anemia due to bone marrow 'rep ace i Jron 

prolonged effects of radiations, lcpeated transfusions mac e m 
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the spleen and the epiphyseal regions of the long bones Since then, radio 
therapy has been used as a palliative measure in the treatment of leucemias 
Tor a long time patients with leucemia were treated by roentgentherapy directed 
to the spleen or to the lcucemic adenopathies It had been admitted that roent 
gentlierapy had an indirect effect through a leucotoxin, produced by radiations 
in the tissues 01 m the circulating blood and which resulted m a systemic effect 
(Helber) This conception has been almost universally abandoned Radiation 
therapy has been shown to have no effect on normal leucocytes in vitro (Jolly) 
or in tissue cultures (Laeassagnc) Nor has experimental work in rabbits shown 
evidence of destruction of normal leucocytes in the circulating blood (Benjamin) 
However, the great majority of the immature circulating leucocytes which 
characterize leucemia aie radiolabile and a great number of them are destroyed 
in the circulation following irradiation The mam problem in leucemia is how 
ever, the hvperplasia of the leueopoictic tissues which is at the basis of the 
leucocytosis Heinche in 1903, described in detail the effects of irradiation of 
the spleen He noticed changes m the Malpighnn bodies 2 5 hours after lr 
radiation and the lymphocytes entirely disappeared after thirty six hours A 
rapid regeneration followed with complete reparation within two weeks The 
same is observed m the thvmus lvmph nodes, and intestinal follicles Bone 
marrow changes are also noticcaole three hours after irradiation Following in 
tense total body irradiat on of rabbits Laeassagnc described changes in the 
myeloblasts erythroblasts and megakaryocytes which within three days re 
suited m marl cd depopulation of the lione marrow This experiment produced 
an immediate transitory leucopenia followed by a transitory leucocytosis and 
then bv a progressive leucopenia with ultimate restoration in eight days Tlicic 
was also marl cd thrombocytopenia but little effect on the number of circulating 
enthroevtes This is explained because of the marked difference in the life 
span of leucocytes (probably two to fifteen davs) and erythroevtes (twenty to 
one hundred fifty days) and because of the migration of the white cells to 
tissue which constantly subtracts a large number of leucocytes from the circn 
I sting blood 

There is general agreement as to the palliation afforded by local irradn 
tion of the spleen and of the lcucemic adenopathies but there is argument as 
to the abilitv of this form of treatment to prolong life In 1927 Teschendorf and 
later Dale introduced a method of irradiation of the entire body m the treatment 
of leucemia Total body irradiation seems to be a more logical approach to a dis 
case which is systemic in its manifestations but this form of treatment is eon 
siderably more hazardous In 1931 Hcublein initiated a method of continuous 
irradiation of the entire body by means of a unit designed by Failla in which 
the patient was irradiated dav and night m his hospital room at a rate of one 
roentgen per minute The results of continuous irradiation bv means of the 
Ttcublem unit did not show any ptolongation of the patients life (CYavei 
1940) This method has been abandoned 

Rccetitlv thorough studies have been made of the effect of the admuustra 
tion of radioactive phosphorus orally or intravenously to leuecmic patients 
(Lawrence Warren Bernhard) This method lias been used w itli some success 
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therapy may also give good results when hypochromic anemia is present In 
the presence of secondary infection, particularly of the oral ca\ lty , admmistra 
tion of penicillin is usually of "value Patients with my elogenous leucemia must 
be cautioned against indiscriminate extraction of teeth If a patient with 
leucemia has to have teeth extractions, prophv lactic penicillin should be giu.ii 
because of the nsh of infection 

It is generallj agreed that radiotherapy is contraindicated in c iscs of acute 
leucemia It would be more accurate to say that radiotherapy offers these pa 
tients little advantage and that the rapid couise of the disease continues in 
spite oE it, but definite palliation is derived in some cases 

Prognosis 

There is a marked variation m the duration of life of patients with chronic 
leucemia In general, the longer the evolution of the disease before treatment 
has to be instituted, the better the prognosis Patients with chrome lymphatic 
leucemia have been known to live as long as twenty five years (McGavran) 
but m general they survive only three or four years from the suspected onset 
o£ the disease At least 10 per cent, however, live ten years or more (Jackson, 
1940) Untreated patients with myelogenous leucemia Inc an average of three 
years (Minot) Infiltration of the retina or enlargement ot the Jvmph nodes 
in myelogenous leucemia usually indicates a terminal stage Bleeding tend 
cncics large numbers of immature lencocvtes in the circulation, and thrombo 
evtopema have an equally ominous prognosis (Lucia) 

There is no proof that radiation therapy or any other form ot treatment 
has ever cured a patient with leucemia but Minot estimated tint m myelogenous 
leucemia the duration of efficient life of patients treated by irradiation was 30 
per cent longer than in those not treated Hoffman reached the same conclusion 
m a sludv of a group of cighlv two patients with my clogenous leucemia in whom 
the average duration of life was three and one third years Cravcr (1940), in 
reviewing the results of the continuous total body irradiation in the Ilcublem 
unit found an avenge survival oE two vears after treatment in patients with 
chronic lymphogenous leucemia, 10 per cent surviving more than five years In 
chronic mv elogenous Jcnccmia, the average survival after treatment was also two 
vi m, with a smaller percentage of patirnts living more than five vears From 
the.se figures there appears to be little doubt that m chronic leucemia efficient 
life is increased with ihcrapv although total duration remains essentially the 
same and no patient is ever cured In perhaps a few instances moribund pi 
tients may have been brought back to a short period of active life Acute leu 
lemix Ins a hopeless prognosis the usual duration of life being about ten weeks 
(Mills) In 113 cases of acute leucemia summarized by \\ arren, ciglitv four pa 
tients died within two months from the onset of svmptoms 
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Individual cells within a tumoi mav pi event a widely di/Ieient suscepti- 
bility to liindiations In tumois composed picdoininuntlv of lndiouilnciable 
cells (lymphosarcoma, imeloma), the admimstiation of a small dose of indin- 
tions lcsults in immediate destiuction of a gicat piopoilion of these cells and 
in giossly evident induction m the sue of the tumoi, although a leeuirence of 
show til may lapidlv follow In tumois composed of a vniiclv of cells m dif- 
ieienl stages of diffeientiation (epideimoid caicinoma), even a large dose of 
iadiations ma; not affect the most difieicntmted cells (hoim layci), there 
mav be no giosslv ostensible eficet foi dais oi even week s, Act the destiuction 
of the gciminal cells ev cntualh icsults m complete disnppeaiancc of the tumoi 
In tumois composed mosth of cells which aie not ladiolabilc (malignant 
melanoma, niyosnicoma), the most intense mediation mav not produce am im- 
mediate 01 defined eficct These examples lllnst i ate that the uidioscnsitivitii 
of a tumoi depends pnmaiih on the ladiosensitiv itv of the cell of oiigm, that 
the gioss induction m the si/c of a tumoi dciiends on the piopoition of cells 
that me liiunediateh aflectcd In the 11 ladi.ition , that the lack of immediate 
ostensible lesponse docs not nocessaiilv indicate ladioiesistanec, and that ladio- 
scnsitivitv is not suionunnus with indiocuinhilily although the ladiocuiabihtv 
of a tumoi depends, abo\c all, on its 1 adiosensitn itv 

A inisundci standing of the ladiophv siologv of tumois has lesultcd in .1 
\ciifable semantic tonfusion 111 inspect to ladmscnsiln it\ (Stewart, Warien) 
The mimlici of mitotic figuics 01 the piopoition of undiflcientiatcd cells mav be 
indicative of the immediate lesponse of a uidwsrnutivc mahqnant tumoi, but 
anaplasia and lepioduetnc activity aie not a pi ion signs of 1 adiosensitn its in 
am 01 all malignant tumois A maikcd dogice ot diftcicntiation in an epider- 
moid eainnoma m.n imph a Icssei degiec ot 1 adiosensitn it\ , hut no epidcnnoid 
caicinoma devolves the qualification of 1 adiorcustant , the qualification is still 
less fitting to a basal coll caicinoma sunph because it mav fail to disappcai as 
lapidlv as otlicis 

The pieliminaiv condition of ladioc uiahihtv is ladiosensitiv itv Hadioie- 
sistant 01 faintly ladiosensitiv e malignant tumois aie not ladiocuiablc, since 
then destiuction by means of iadiations icquncs a dose so intense that it pio- 
duces a difiuse evtoraustic eficct which implies ncciosis of suiiounding stiuc 
tures A lelativeh small dose of iadiations mav lcsult in a lapidlv noticeable 
effect m a lvmphosaicoma of the tonsil, while it mav not appreciably affect an 
epideimoid caicinoma in the same aiea, vet, all othci conditions equal, the 
total dose icquvccl foi the sterilization of cithci tumoi docs not diffci ejicatly 
Moreovei, one tvpe of tumoi mav be cuied bv admimstiation of lather diffeient 
amounts of iadiations, depending on sevcial vanablc factois, including the 
period of time ovei which the tieatmcnt is given Thus, the total dose neces- 
sary to sterilize diffeient tumois is ceitainly not an index of their radio 
sensitiv lty 

The establishment of a scale of the ladiosensitiv ity of malignant tumois is 
the result of clinical obseivation In order of decreasing radiosensitivity, we 
find malignant tumois ansing fiom hemopoietic oigans (lymphosarcoma, 
myeloma) , Hodgkin’s disease, lymphoepithehomas of the upper air passages, 
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seminomas and dysgerminomas, Ewing’s sarcoma of the bone, basal cell car 
cinomas of the shin, epidermoid carcinomas arising by metaplasia from columnar 
epithelium , epidermoid carcinomas of the mucous membranes, mucocutaneous 
junctions, and of the shin , adenocarcinomas of the endometrium, breast, gastro 
intestinal system, and endocrine glands, soft tissue sarcomas, chondrosarcomas, 
neurogenic sarcomas, osteosarcomas, and, finally, malignant melanomas Some 
of the latter tumors are truly radioresistant and probably should not be men 
tioned, but a small proportion of them may present unexpected radiosensitiv itv 
(fibrosarcoma and melanoma) , one variety of liposarcoma is definitely radio 
sensitive and is even radiocurablc, which is in complete disagreement with the 
general conception that the radiosensitivity of malignant tumors depends upon 
the radiosensitiv tty of their cell of origin The preceding list is only a scale 
of average radiosensitiv itv m each group, individual tumors may show radio 
sensitivity in advance of or following their place in this rough outline Rare 
tumors of varied radiosensitivity are purposely omitted 

It has been demonstrated that interference with the blood supply of a 
radiosensitive tissue diminishes its radioscnsitivity ( Jolh ) It may be con 
eluded that poor vascular supplv is a factor which may conceivably interfere 
with the radiosensitiv ltv of a tumor Insufficientlv or inadequately irradiated 
tumors become less responsive to a second senes of treatments , this used to be 
attributed by early workers to radio immunization of the tumor cells (Regaud 
1922) But whether the radiosensitiv lty of the tumor cells is actuallv altered 
or not, inadequate blood supply (resulting from edema, atrophy, previous 
surgical interventions, sccondarv infection, previous bums, previous irradiation) 
definitel' lessens the radiocurabilitv of an otherwise amenable tumor In reality 
this is due to diminished resistance of surrounding tissues which become in 
capable of standing the amount of radiations necessary to the sterilization of 
the tumor 

The total sterilization of a tumor requires a minimum total dose of radia 
tions capable of destroying all “germinal” cells within a tumor, and conse 
quently discontinuing rcproductivity of malignant cells Kadiocurable tumors 
are those in which the administration of such minimum dose is compatible with 
sufficient recovery of surrounding normal tissues to assure a restitutio ad into 
grum This margin between the destruction of the tumor and the untoward ef 
fects on neighboring normal tissues decreases as the tumor becomes less radio 
sensitive, it becomes a negative quantity in nonradiocurable tumors for the 
quantity of radiations necessary for the tumor destruction is incompatible with 
the life of surrounding tissues and implies irreparable injury or death If the 
required amount of radiations is delivered in a single treatment the margin of 
safety is very narrow Regaud (1922, 1927) established the experimental evi 
denec that it is impossible to sterilize the very radiosensitive tissue of the 
seminiferous tubules of the testicle by the administration of a single large dose 
of radiations, even when the dose is sufficient to produce irremediable damage 
to the surrounding structures Conversely, it is very easv to stenbze per 
manentlv the testicle of the same animal by the administration of a smaller total 
dose fractionated and administered at equal intervals Regaud insisted upon the 
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biologic similanty between pciinaiiently glowing tissue of the seminifcious 
tubules and malignant neoplasms Ills expeiimcnt gave the coup dc giacc to the 
then piedominant inelhod oi single niassne doses, the Tciapta Sicnhsans 
Magna of the Geiman school (Winl/) and effected a turning point in the lns- 
toiy of ladiolheiapy Regain! concluded, howcyci, that a piotiaetion bejond 
twehe days constituted a definite enoi capable of pioducing ladio-immumza- 
tion of the tumoi Coutaid (1929) noted the possibility and advisability of 
piotiaetion to soveial weeks in the licatnicnt of epidcinioid eaicinomas of the 
uppei ail passages and established t he basis of the pi otmeied-f 1 actional method 
of ticatment, now almost mm ci sally accepted But while the piotraction of 
the ticatment does enlaige the mat gin ol safety, it also enhances the necessity 
foi stuct clinical contiol of the patients 

Indications for Radiotherapy in the Treatment of Cancer 

Radiothci ap\ h<is definite ininiaiv indications in t he ticatment of cancel 
in piefeicncc to, oi to the exclusion ol, otliei foims of theiapy Cwaitvc 
i (tdio/haapi/ ,is applied to cancel is a foinndablc pioceduic chaiged with definite 
lisks It is .in all-oi -none mulct taking it Inch well dcscivcs being called uidical 
ladiolheiapy at ]iai m seiiousness with the diastic pcifoimances of suigeiv 
(Buschke) but diflcung in losults lit its consci vativc chaiactei 

The choice of patients with localized lesions to be submitted to ladiothciapy 
icqunes sciious appiaisal of the ladioscnsitivih of the tumoi in tpiestion, of 
the lii.itcnal possibilitx ot distiibuting thioughout the tumoi aiea the minimum 
total .iniount of indications capable of stei ilmng the tumoi, of the existence of 
a maigm of safely assuimg the continued x lability of the suiiounding tissues, 
and finally, senous estimation of whethei olhei foims of ticatment offei the 
same oi a bcttci lesult moic expeditiously oi with less nsk 

In highly uuhoscnsihvc Illinois such as hmphosaicoma, hinphocpithelioma, 
and tiansitional cell taicinoma of the uppei an passages and in seminoma, 
myeloma and Ewing’s saicoma the oppoitune and adequate administiation of 
l.adiations is the undisputed foiin of cuiatnc ticatment 

In the modci ately i adioscnsitivc funiois such as basal-cell caicinoma of 
the skm and epidcinioid eaicinomas oi tlie skin, mucous membianes, and 
mucocutaneous junctions, ladiothciapy may bo most cftcctiyc, but the choice 
of ticatment should take into eonsideiation othci concomitant cncumstances 
besides fayoi.iblc ladioscnsitivitv A small basal-cell caicinoma of the skin 
may piomptly and eftcctnelv be tieated by xvide excision Radiolheiapy must 
make place ioi smgciy in the ticatment of eaily caicinoma of the bionclius, 
since adequate mediation implies possible peifoiation and gangiene, cpideimoid 
caicinoma aiising on a limn seal cannot be tnven a suffici nt amount of ladia 
lions without dangei of neciosis of the atiophic tissues of the binned aiea, so 
that a xvide excision and skm giaft is often mole effective Suigical excision 
of an otheiwise ladiocuiable caicinoma of the lowei lip facilitates immediate 
suigical iemo\al of anj metastasis Epidcinioid caicinoma winch invades bone 
does not become ladioicsistant oi even less ladiosensitive, in fact, cpideimoid 
eaicinomas of the maxillary antmm aie ciuable bj loentgentlierapj in spite 
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Carcinoma, adenocarcinoma — Cont ’d 

thiroid, 472, 473, 470, 477, 47S, 479 
Hurthle cell, 472, 474 
urachus, 725 
vagina, 909 
vuha, 917 

basal cell, 120, 141, 149, 103 (see also 
Shin, carcinoma) 
pigmented, 174 177 
br mclnogenic, 384 
comedo, breast, 932, 942 
embryonal, testi*, 756 
epidermoid 

grading of, 74 
anus, 612 

urvtenoepiglottic fold, >94 
bladder, 720 
breast, 935 
bionchu 1 *, 438 
buceil mucosa, 27S 
conical ‘•tuinp, S99 
ceni\, 819, 834 
in situ, 800 

conjunctiva 102S, 1029 3021 1023, 1034 
1036 

epiglottic, 379, 407 
esophagus 495 
1 illopian tube S19 
gall bladder, 070 
gingi\ i, lower, 295 
upper 230, 2S7 
glossoepiglottic fo«" le, 27‘> 
glo^ophannge il tuleu", 279 
Kulnev, <»90, 700, 70 >, 707, 712, 71 J 
larvngeal ventricle, 407 
lip, upper, 245 
lung, 428 

m i\ill in sinu% 199 
mouth, floor of 271 
n is il fo"Sa, 1S8 

n i«opli irvn\, 210, 2/1, 2 i 241, 152 

o\ in, SOI 

pilite, h ird, 308, ilO, Ml °14, 215 
toft, 255 
pint" 771 

phanngocpiglottic fold, /SJ 
pharvn\, latiril wall of, SI 
posterior wall of 3S1 3 r *fJ 
piriform «inu«, 390 
podcricoid region, 294, 304 
" ili\ ir\ gl ind, 012 
thin 1 J4 
dibglotti*, 411 
thyroid, 472 

tonguf, ba^c of, >71, >7 2 >74, 17 6, >78 
mobile portion of, *272 
tonsil, 361, 3G2, 3G4 3**7 107, >70 

trachea, 130 
ureter, 710 
urethri, fem lie, 724 
v igma, S19, nog 
\ illeculae '79 
vo il cord f iKc, 107 
true 407 
vuN i 017 

lobtil ir, bread, 0 '7, 915 
metadata 
bone, 1001 


Carcinoma, metastatic — Cont'd 
bowel, *»nnH f 567 
esophagus, 504 
eje, 1033 
liver, G72 
lung, 45S 
parotid, 641 
shin, 149 
toft tissues, 1025 
stomach, 543 
thvroid, 47S 

mucinous, lire ist, 025 943 
papdl m, hidnev, 09b, G9S, 703, 707, 712 
713 

ureter, 710 

trmsitioml cell, bl idder, 721 
hidnev, 09b (<cc oho Circinoma, papi! 

1 in ) 

verrucous buc< il inm o' i 2S0 
gingi\ i lower, 207 2<*9, 2W, r 01 
upper, 2S0 
lip, lower 222, 211 
( irotid I»od\ tumor" 1S4, 7^3 
Cidr ition in bre ict cinrerof %1 
Cecum (sec Bov cl, 1 irge) 

( er\ ic il ttump 

c irunom i of 899 902 
incidence, 899 
prognosis 902 
iclerencc*, 902 
treatment, 901 
C cnifiti®, clironii SSI 
C erm 

inatoim 847 
cancer 847 899 
biopsv, SS0 
clinical el i«*dfic itimi 
clinical evolution, SCO 
di ignosjc, 803 
diffcrenti 1 1 880 
earh, 22 
\ igin d "nit ir 22 
examin it ion of 07 


ctiologv, 852 
him den et JS 20 852 
in mice horriion il f w tor" 
nietatt itic spread, 857 
pathologv, gro« J&i 
nimro^fopir 857 
prognoti 5 , 894^ 
refereneet, 897 
tre ltment, 881 
hmphiti fC 852 
pregn inev 

r m mom i of 90- 90 j 
di igno-si" 903 
progno"jt, 907^ 
reference 907 


treatment 904 
I 1,1,1(71 ‘Oft Of I'”"" 771 
pinJitic, of pen,*- >_<■! 

( 1,7, lihs lot 'till; , 

( Iiloromn, ‘ 1 I J ' 

( liolnnctom , 0t. r > 

t liolcct *t( * torrt , C' r > 


ri,o1cn*t,ti‘ f tr| 

( Imlee^top-'tro-tonn '-<* 1 
( liolrlitlii i*i‘, t* 7 ' 1 ♦’t 0 ’ 1 ' 
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tliondrobla tons 957 
tliondrodv pla sa, 9" Q 
Chon iron's of 
na al fos i IS" 
rib 4«j 

upenor maxilla 207 
flioniro^arcoiaa, 9”0 W 1004,1011 
of na al fos a IS" 
of nb 4«9 

of snpenor maxilla 209 
Chordoma 

of na op v arjTix %“*"i 
•aeroeoecvgeal, 5** S 
Choriocarcinoma of le ti 7uC "< u 
Chonoepithehoma, 903 
of ovarv s 14 
Chromate worker®, 43 S 
Circturci ion 7"J “73 
Cnrho*i of liver fC f*3 
Cluneal evolution 
nnu carcinoma 614 
appen lix tumor 5"2 
lila lder carcinoma, 722 
bmo malignant tumor Ov" 
bon el large carcinoma, i c 5 
mall, tumor 562 
brea t cancer 910 
1 jceit mu oaa carcinoma 2S0 
emit cancer «G0 
enlolarmx carcinoma 414 
enlometriuro carcinoma R37 
e«ophag v carcinoma *00 
cxtrahepatie ducts and pcnampullarr re 
gion carrinoma, C«S 
eve cancer 1032 
gall Midler earcimraa C78 
gingiva lower circinorci 300 
upper carcinoma 2 J 
Hr lekin s di ca e 1012 
jaw lower, Imror® ’’21 
kilter cancer, "02 
larvn^or’iarvnx earcinoTa 20j 
leu ran 3 Out 
lip lower carcinoma 22 » 
tipper carcinoma 2t> 
liver tumor C"fJ 
lung cancer 44S 
maxillary finu careir r-a SO’ 
media tinum turn r 4«1 
ico j h four of carcino r*» 2". 
n al fo a tynor 1*9 
tm**pl nrvnx ranker 3 f 
ivurv, tumor Slu 
palate lard tumor* 210 
soft carcinoma 3 • 
pan rca« tunors f ot 
5-mi e-irncj— a ** 2 
I'etiep i glottic ..rra carciar>r>a 3 1 
p fi« ate ran t r “4, 
salivarr p.lar 1 tu~ r f*_ 

»Vi- carcini^a 13* 
m- 1 »r*a malignant j i 
oft t !«'!.'■ rare mas lfH„ 
str — 1 cancer u2 
suprarenal glar ’ tu~*'r “ | 
tr i easier “ o 
t ti 1 tut” r 4 


j Clinical evolution — Cont'd 
tongue base of cancer, 374 
mobile portion of, carcinoma, 2u4 
ton il, cancer 365 
vagina, cancer °99 
vulva cancer 'US 
Cylftl® lOul 

chronic ulcerative u _r| 
ulcerative, 10ul 
Colon («e a! to Uowel large) 
carcinonm of incidence IS I** 20 
Jvmphatic 575 
Comedo carcinoma 122 942 
Common duct lithia i f >C, 6*9 
Condvloma acuminatum 
ami Cl* 61C 
pern ""4 
vagina 910 
vulva 91" 0£J 
Cornu cutnneum, Hu 
Cranial nerve paralv is 
na opharvnx cancer 33f 213 
parotid tumor 319 
C rvptorchidi m, 7u6 
Ounetberapv 

anus carcinoma C1G 
1 la lder carcinoma, 726 
l>owel large carcinoma C04 
buccal rauco a carcinoma, 2 S 2 
cervical stump carcinoma, ®>0 1 
cervix and pregnane v carcinoma 904 
cervix cancer S** 
endolarvnx carcinoma, 431 
endometrium carcinoma S^O 
e ophagus carcinoma, 507 
gingiva lower carcinoma 303 
upper earcinoma 2^3 
lip lower earcinoma 2-S 
maxillara sinus cnrcinona »ll 
mouth floor of carcinoma .*4 
na al fo a tumors 1^6 
rasnpharvnx can cr 3«>2 
penis earcinoma 775 
pcrioj iglottic area carcinoma SSu 
p ro tate cancer 74" 
kin carcinoma M2 
stomach cancer ut^ 
tongup ha e of cancer, 3** 
mol lie portion of earcinoma, £ S 
tonsil cancer S^a 
vagina cancer Ml 
f unetl eraj v nreoperative, * 9 

• u l ing s svrdrome 7 f 

• vlinlroma salivarv gland fjo 

< V t 

t Me d me of t rea t ^ I 
Mire oor 

l ranchio^emc 3 S 1 4 S S 
lenti^erou .IW 
jaw lower 323 
maxilla t. per "’ll 
’em- id 3 4 ’ 

me’ia tnam (ice Tcrato~a mm’ 
tiejm) 

e,ilermal of sp’-er “rt'i 
» v ati’ ft* 
rH s teal iV 
1'incrra flu ft 
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Cyst — Coat d 

periodontal, )*vn, lower, 323 
primordial, jav, lower, 323 
tenal, 707 
‘-ebaceou'*, 1024 
th>roglo«saI, 383 
tongue, base of 375 
C\ stadenoe \remonn 

pseudomucinous o^nn, SOI, S15, S20, ^22 
serous, o\ an, SOI, 806, 817 S20, S22 
C% 'dndenoma 

h mphomatosum papillan, 02G 
pancreas 050 

papillar\, thvrmd, 470, 471, 473, 470, 473 
470 

puudomuemons oi m, S03, S15 S20, S22 
serous o\ an, SOI, S06 SI 7, S20, S2J S22 
Cwcttomv, 720 
Chstograra, 723 

Cisto«arcoma phillode*' breast, 037, 040 
O\«to«copj, 723, S77 
OWo^tonn, 720 


D 

Dernntofibro"arcoma protuberant, 3010 
Desmoid tumors, 1024 
Diabetes, S20 
Diaguo'sj'- 

anus, carcinoma, 015 
ippendix, tumor«, 572 
bladder carcinoma, 721 
bone malignant tumors, 0S5 
bowel, large, carcinoma, 5S0 
small, tumors, 503 
breast, cancer, 047 
buccal mucosa, carcinoma, 2S1 
cancer detection clinics, 22 
m general 20 

cervix and pregnancy carcinoma, 003 
cer\i\, cancer, S03 
endolarwix, carcinoma, 415 
endometrium, carcinoma, S37 
esoplugus carcinoma, 501 
extrahepatic ducts and penampullan re 
gion, carcinoma, OSS 
e\e, cancer, 1034 
gill bladder, carcinoma, G79, 0S0 
gingiva, lower, carcinoma, 301 
upper, carcinoma, 2S9 
Hodgkin’s disease, 1045 
law, loner, tumors, 322 
kidney, cancer, 705 
larvngopharvnx, carcinoma, 396 
leucemia, 10G7 
hp, lower, carcinoma, 227 
upper, carcinoma, 246 
In er, tumors, 671 
lung, cancer, 451 
maxillm sinus, carcinoma, 204 
mednstmum, tumors, 485 
mouth, floor of, carcinoma, 273 
nasal fossa, tumors, 191 
nasopharynx, cancer, 338 
o\ary, tumors, S16 
palate, hard, tumors, 310 
soft, carcinoma, 359 
pmcreas, tumors, 653 
penis carcinoma, 774 


Diagnosis — Cont ’d 
penepiglottic arci, carcinoma, 3S2 
prostate cancer, 742 
phosphatase, 744 
*■ ih\ar\ gland, tumors 03S 
^kin, carcinoma, 143 
melanoma, malignant, 177 
c of t tissues, sarcomas, 1024 
stomach, cancer 52S 
suprarenal gland, tumors, 78S 
testis cancer, 760 
tlnroid, tumors, 476 
tongue, base of, cancer, 375 
mobile portion of, carcinoma, 255 
tonsil, cancer, 367 
lagma, cancer, 910 
vulva, cancer, 91S 
Diagnose, differential 
anus, carcinoma, 615 
appendix, tumors 573 
bladder, carcinoma, 724 
bone, malignant tumors, 993 
bowel, large, carcinoma, 593 
email, tumors, 567 
breast, cancer, 954 

cervix and pregnancy carcinoma 903 
cervix, cancer, 8S0 
endolarvnx, carcinoma, 421 
v Hiunietnnm, carcinoma, S 19 
osoph igus, carcinoma, 503 
extrahep itic ducts and penampullan 
gion, carcinoma, 0S9 


e\e, cancer, 1034 
gingiva, lower, carcinoma, 302 
upper, carcinoma, 291 
Hodgkin’s disease, 1049 
•jaw, lower, tumors, 322 
kidnev, cancer, 707 
larvngopharvnx, carcinoma, 397 
leucemia, 1070 
hp, lower, carcinoma, 227 
liver, tumors, 672 
lung, cancer, 456 
maxall \ty sinus, carcinoma, -0 1 
mediastinum, tumors, 4SS 
mouth, floor of, carcinoma, 273 
nasal fos«a, tumors 192 
nasopnarjnx, cancer, 34S 
o\arj, tumors, SIS 
palate, hard, tumors, 312 
pancreas, tumors, 654 
penis, carcinoma, 774 
penepiglottic area, carcinoma, 3b- 
prostite, cancer, 746 
saliva n gland, tumors, 64 u 
skin, carcinoma, 144 

melanoma, malignant, ' 

■■oft tissues, sm-omus, 1024 
stomach, cancer, 532 
suprarenal gland, tumors, iJi 
testis, cancer, 762 
thjroid, tumors, 477 

tongue, base of, cancer, >m 

mobile portion^ of, carcinoma, -•> 
tonsil, cancer, 3G7 

Di lgnosis, histopatliologic 

ascitic fluid, examination of, 6< 
aspiration biops), 63 
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Diagnosis histopathologic — Coat’d 

excised pecimens, examination of, G9 
frozen section, 67, GS 
pleural fluid examination of, 67 951 
puta examination of, 67 
techniques, clearing methods for lympli 
node metastases 70 
fixation of pecimen 62 
staining methods, 62 
tissue culture, 69 

urinary ediment, examination of, 67, 707, 
723 

vaginal smear, examination of, 67, So8 880 
Diagnosis hormone studies 69 
I)i articulation of innominate bone, 1004 
1025 

Diverticulitis sigmoid 594 
Dysgerimnoma ovarv, 799 801 800 815, 
820 821, 822 

Dysplasia fibrous, bone 997 
E 

I ducat i on laity 21 
physician 21 

I mbryo effect of irradiation 106 
J-rabryoma, kidnev (see Wilms tumor) 
Fncliondrotna bone 1001 
ethmoid, 187 
> ndolarynx 
anatomv, 403 
carcinoma, 402-133 
biopsy, 420 

clinical evolution, 414 
diagnosis, 415 
differential, 421 
etiology, 407 
incidence 407 
metastatic spread, 414 
pathology gross 407 
microscopic 414 
prognosis 431 
references, 432 
treatment 424 
lymphatics 405 
1 ndomctntis, 839 
I ndorcetnum 
anatomy 825 
carcinoma, 825 847 
biopsy 838 

clinical cla sificntion 838 
clinical evolution, 837 
diagnosis, 837 
differential 839 

examination of anginal smear, 22, f, 
etiology, 827 
incidence 18 20 827 
metastatic spread 831 
pathology gross 830 
microscopic 834 
prognosis, 84 j 

reference 81G 
treatment 839 
lymphatic* 825 

\s> moplnbe granuloma, bone 1001 
Ipiderraoid carcinoma (*r<* attn Cnrnnnnu 
epidermoid) 
griding of 74 


Epithelioma (see Carcinoma) 

8 rj throplasia, 771 
1 oplingectomy, 508 
1 sophagogastrcctomy, 547 
1 «opliagoscopy 502 
I sophagotomy, 510 
Fsoplngus 
anatomv, 492 
carcinoma 492 513 
biopsy, 503 
clinical evolution 500 
diagnosis 501 
differential 503 
etiology 495 
incidence, 495 
metastatic spread 499 
pathology gross 495 
microscopic 499 
prognosis 510 
references Sll 
treatment, 507 
diverticulac, 506 
lymphatics 492 
Stricture, 495 
tumors benign 499, 501 
varices, 505 

1 stlander chciloplastv 232 S 35, 24" 

bstrogens, 92S 

Ttiology 

anus carcinoma 612 
bladder, carcinoma, 717 
bone malignant tumors, 972 
bowel large, carcinoma 578 
small, tumors 556 
brea t cancer 928 
buccal muco a carcinoma, 27G 
cervix, cancer, 852 
endolarvnx carcinoma 407 
endometrium, carcinoma 827 
esophagus carcinoma 495 
eye cancer 1028 
gall bladder rarcinorra C"6 
gingiva upper carcinoma 287 
Hodgkin’s diva * 1037 
kidney, cancer f9G 
laryngopl -rynx carcinoma 380 
leucc"ia 1058 
lip lower carcinoma 218 
upper, carcinoma 245 
liver tumor , GGj 
lung cancer, 437 
mouth floor of carcinoma 270 
na opharynx, cancer "30 
palate hard tumor* 303 
pancrea tumors f 17 
pem carcinoma 770 
prostate cancer, 734 
nil vary gland, tumors T21 
*kin carcinoma 12f 
stomach, cancer 515 
testis cancer, 755 
thyroid tumor 4 Cj 
tongue ba»e of cancer 371 
taol de portion of carcinoma 219 
vagina cancer 909 
vulva cancer 91 j 
I liologv theories of 53 
1 lochemlen) 
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Ht ndogy, thooiies of — Coni M 
cmbrvomr, 51 
gcnctir, 55 
infectious igent*., 0/ 

Filing's s t ircom i, 702, 7'U, 075, 081, 087, 00o, 
3002, 1 00i>. 3030, 3023 1051 
in i ml i bio, 13 S, 120, 123, 122, 120 
snpcnor iiumII i, 200 

Ja imm itioim, (Jiimnl, labm iton («r Ding 
nosis) 

I Air ilicpatu ducts 
anatomy, 081 
( ircmonm, incidence, 080 
mol istntic spread, 087 
Dmpbatifs, G82 

J \tr iliep i tic dints and pen inijuillnn re 
pon 

/tin mown, 081 G03 
iltmcnl evolut inn, 688 
diagnosis, 0B8 
different ml, G89 
p ithologv , gross, 081 
nwrosrojw G87 
prognosis, 092 
references, G91 
trc ilmont G92 

Fwj 

arm tom v, 102G 
earner, 1028 1030 
rliiuc nl evolution, 1032 
diagnosis, 1031 
difU ic nti il, 1011 

ciudogv, 1028 

meideiH <», F>, 20, 1028 
met istnfn spre id 1031 
pnthologv , gloss, 1028 
him roscopu 1028 
prognosis, 103G 
jofcicw t s, 1036 
treatment, 2035 
< flV< t ot irr.idi it um, 100 
Iwnplmtns 1028 


r 

1 null nerve purilvsm (>10,012 
Tit in < rosjs, hit ist, 919 
Ftbio idenoinft, br< fist, 051 
3’ibro idtnom itous, breast, Dll 
Fibroma 

nusoph irj n\, 339 
ov irv , 801, 80S 836, 820, S23, 822 
supei joi m i\i!l i, 200 
Fibroin i, nonostcogcnic, bone, 007 
Fibro osteoma 
ethmoid, 387 

mandible, 117, 120, 321, 122, 121 
superior nmilli, 200 
Fibiosircom i, 1021, 3020 
breast, 930, 930 
soft tissues, 303 3, 3015 
superior m tuJhr} region, 200 
thjroid, 173 

Fibrous o^spl isn, bone, 007 
Frontal sinus, tumoi?, joj 
Fio/en section, 08 


G 

Gall bladder 
a mi loan, 671 
carcinoma, 671 681 
c lime'll evolution, G78 
diagnosis, 679 
differential, G80 
etiolog}, G7G 
incidence, G76 
metastatic spread, 078 
pitliologj, gioss G7G 
microscopic, G7G 
prognosis, 680 
let cremes, 681 
' trc Union 1, 680 
[ Kmplmfus, 676 
I (« mglioneuionm 
' im dinstinmn, <182 
suprarenal gland, 789 
G istie< tomv, 517 
[ O istnc mnh sis, 533 
j Gastric* pohposj^ 510 
, Gistritis, chrome, 516, 523, 521, 519, 543, 
, 535 


(Jaslroenterostoni}, 550 
Gnstromtc^tm il tract, effect of irradnhow, 
105 

' 0 istrosrop), 53 3 
! Gam her 'h dunsc, 1072 
I Giant cell tumor 

f bone, 075, 08 3, 087, 090, 3001, 1005, 3010 
’ m uithbh, 337, 320, 523, 122, 125 
| superior nmdh, 207 
Gnnt cell tumor, pcriplicnl, loner gmgm, 

! 102 


Gunt follicle hmphonn, 1050 
G/ngm, loner 
matonn, 293 
< ir< uimm, 291 30G 
< biiio U ev olutjon, 300 
diagnosis, 301 
diiTercntinl, 302 
incidence, 295 
met ist Uic spn <id, 290 
pttholog}, gross, 295 
microscopic, 300 
prognosis, 306 
references, 30G 
treatment, 303 
hmphitics, 293 


hngna, upper 
inntoni}, 285 
c ireinomu, 285 293 
i hnical evolution, 289 
diagnosis, 289 
differential, 291 
ctiolog}, 287 
mcidi-iicc, 287 
mctnslfttic xjire.id, 287 
pntliologj, f-’ r0 ^’ 287 
microscopic, 2aJ 
prognosis, 293 
references, 294 
trc itment, 292 
IjnipUatiCs, 287 
flow" s tumors, J 18 
Uossectonn , 25/ 
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Goiter endemic 465 
retrosternal, 4SS 

Gordon test in Hodgkin's di c*i e 1048 
Granulosa cell tumor, ovarv 801, S10 81, 
820 821 822 830 
Gynecomastia, 7C0 

H 

Hamartomas 458 

Hand Schuller Christian dm f 1001 
Hashimoto's di ca e thvroul, 477 
Heart tumors, 483 
Hemangioendothelioma 1022 102l 
bone 093 1004 
brea t 930 
oft ti sues 1015 
spleen, 708 
Hemangioma 
bowel small 562 
lip lower 2-< 
upper UC 247 
na al fo a 18 j 
alivarv gland C20 
oft tissues 1024 
plecn 70S 
tongue £„G 

Ilemangiopcrievtonn 1022 
Hematocele 703 
Hcmipelrcctoni) 1004 1 023 
Hemochromatosi C73 

Hemopoietic ti uc effect of irradiation 10 
Hemorrhoid* 598 Clo 
Hepatiti infectious foS 
toxic 689 
Hepatoma GC9 
Heredity role of 34 
Hidradenoma vulva 918 OlO 
Hodgkin s di ea e, 1037 1057 
biopsy 1018 
clinical evolution 1042 
dingno is 1045 
differential 1019 
etiology 1037 
incidence 10 20 1037 
pnthologv gro s 1038 
microscopic 1040 
progno is 1054 
references 1055 
treatment, 1051 
Hormone tudie GO 
ovary tumors 81" 
uprnrenn! gland tumor "SD 
testis enneer 761 
Horner s svndrome 338 4u2 48 1 
Hurthle dll ndenocnrciiioma thvrml t»- 
adenomn thyroid 4G0 
Hutchi on * svndrome 787 
Hvdatidiform mole 903 
Hvpcrkcrato is of lower Up -_7 
Ihjirpla n endometrium s i 8 j vt> 

1 cu loepithcliomntoti 14” 

Hvpoplnrvnx ( er Lann„oj harvnx) 

Hi tereetomv 8_o 8ja Ral 


llcili rc„i nal >i “ 
fneidmcc 

anus carcinoma i 1_ 


Incidence — Cont d 
appendix, tumors, 570 
bladder carcinoma 18 717 
bone tumor 20 972 
bowel, large carcinoma 578 
mall, tumors, 556 
brain tumors 1*1 20 
brea t cancer, 18, 20 92b 
buccal muco a carcinoma 2"b 
cervix cancer, 18 20 8o2 
colon carcinoma 18, 19 20 
endolarynx carcinoma 407 
endometrium carcinoma 18, 20 827 
esophagus carcinoma, 40j 
extrahepatic ducts carcinoma, G83 
eye cancer 19, 20 1028 
gall bladder carcinoma (I'f 
gingiva lower carcinoma, 203 
upper carcinoma, 287 
Hodgkin’s di ea e 10 20 1037 
/air J oner tumor 317 
kidnev cancer 19 20 COG 
laryngoplnrvnx carcinoma 300 
leuccmia IS 19 20 10«,8 
lip carcinoma 18 10 
lower carcinoma, 218 
upper carcinoma 245 
liver tumors, GG5 
lung cancer IS 19 437 
media tinum tumors 481 
mouth floor of carcinoma 2<0 
na al fo a tumor 18j 
na opharvnx cancer 3 0 
ovary tumors 18 20 ?[)< 
palate hard tumor 308 
panerns carcinoma 18 
tumor C4" 
pem carcinoma 770 
periopiglottic area 378 
prostate etrcinoma 18 10 734 
rectum carcinoma, 18 20 
alivnrv gland tumor C21 
kin carcinoma 18 1*1 20 120 
melanoma malignant IC9 
oft ti uc rarcoma 101 J 
tomacli cancer 10 20 513 
uprarcinl gland 3*> “77 
tc tis cancer 10 ( 7 
tlivroid tumor 4fj 
tongue ba c of cancer 371 

mold jortmnof c iron mi _JO 
ton ll cancer 3ol 
vagina cancer 000 
vulva cancer 0]„ 

In i Kmc rtati tic 18 „3 
finnU (liv ag»s) _o 
nnb (I v nges) JO 
Infcctiou in* n nuclco i 10"_ 

Inflammiti n nrute rilnary ghnil (10 
Influinza 43s 
Inguinal li cation 
projhvh ti<* for peni ctrein ma 
vulva cancer 0__ 

thcr ij tit i fir peni cir in na “ o 
vulva can er t> 

Inter aful thorari b irti utatnn l»l| 
Inter titi il cell Himi r > f tc ti " 
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Ii r idiation bitkutFs, 121 
Isiet ee)J tumors, pancreas, 018, 01'), G3J, 
003, 004, 005, 001, 002 


Jaw, loner 
anatomy, 316 
tumors, 316-326 
clinical evolution, 321 
diagnosis, 322 
differential, 322 
incidence, 317 
metastatic spread, 320 
pathology, grosR, 317 
microscopic, 317 
prognosis, 325 
references, 326 
treatment, 325 

K 

Kaposi’s sartoni t, 148, 1022 
Keratosis, loctl rord, 122 
Kidney 

inntomy, 694 
f mrer, 694-714 
biopsy, 707 
aspiration, 707 
clinical evolution, 702 
diagnosis, 705 
differential, 707 

examination of urinary sediment, 07 
etiology, G96 
incidence, 19, 20, 696 
metastatic spread 701 
pathology, gross, 696 
microscopic, 696 
prognosis, 712 
references, 713 
trcitmcnt, 711 
i ITtrt of irradi ltion, 107 
lymphatics, 694 
Kraurosis, vulva, 915 

Krukenberg tumor, os irv, 801, 813, 810, 82! 

822 

L 

Laminographv (sec f J omographv) 
Laryngnitonn, paitial, 121 

total, 424 
Karyngoccle, 122 
Lary ngopharynx 
anatomy, 388 
carcinoma, 387-402 
biopsy, 397 
clinic il evolution, 395 
diagnosis, 396 
differential, 397 
etiology, 390 
incidence, 390 
metastatic spread, 394 
pathology, gross, 390 
microscopic, 395 
prognosis, 401 
references, 402 
treatment, 398 
lymphatics, 390 


Karyngoscopy, 416, 002 
Karyny, carcinoma of (*ee Jlndolarynx, (J , 
emoma, and Kan ngopharim 
carcinoma) 

Lciorajoma, 1024 
bowel, large, 590 
small, 537, 503, 560, 30S 
esophagus, 499 
stomach, 515, 025, 541 
uterus, 818, 828, 834, 839 
Leiomy obarcoma, 1022, 1023 
bladder, 725 
bond, small, 557 
Leucemia, 1058-1078 
acute, 1009, 10G2, 1006, 1068, 1070 
uleucemic, 1009 
biopsy, 1009 

chrome lymphogenous 1049, 103S, 1060, 
1002, 1004 

chronic myelogenous, 105S, 1060, 1062, 1064 
clinical evolution, 1064 
diagnosis, 1067 
differential, 1070 
etiology, 1058 
incidence, 18, 19, 20, 1058 
monocytic, 1058 
oral manifest itions 210 
pathology, gross, 1060 
microscopic, 1062 
plasma cell, 105S 
prognosis, 1075 
references, 1075 
treatment, 1072 
Leucemia cutis, 10CS, 1003 
1 euccmia, in fouls, 1059 
m mice, 37, 58 
I eueemaid reietious, 1071 
Keucol raurosis, vulva, 915 
1 eucoplahi i 
blidder, 717 
cervix, 881 
gingiva, lower, 301 
lip, lower, 221, 227 
mouth, floor of, 271 
tongue, 252 
vocal cord, 422 
vulva, 915, 916 
Leucosarcom i, 1069, 1070, 1071 
bid future, 042 
Limtis plasty , 523 
Lip, cirunomu of, limduiee, 18, l* 1 
Lip, lower 
anatomy, 217 
c ircmom i, 217-243 
biopsy, 227 
i lime'll evolution, 220 
diagnosis, 227 
differential, 227 
etiology, 218 
incidence 218 
metastatic Fpri ad 222 226 
pathologv, pros", 221 
microscopic, 225 
prognosis, 241 
references, 242 
s treatment, 228 

| Kmphntics, 218 
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t Ip up| or 
nnntomv, 213 
carcinoma, 213 218 
clinical evolution 2IG 
diagnosis, 21G 
etiology, 215 
incidence 215 
tnct&Mntle spread 215 
pathology pro « 2 Ij 
micro copie 215 
progno is 218 
reference, 218 
treatment 218 
Ivmphatir* 21 j 


Mporon, 1021 
loti el large 


*»r 


small oG. 
me ha tmum, 18 1 
sallvan Riant, G C> 

I ipo arcomn 101? 10.1 in' 
{tone 0«1 10OI 
soft tl sue* 101 
I itbia 1 kldnev 710 
Mver 


nnatomv CG3 
Irmphatic CGj 
tumor CG3-C74 
biopsv G72 
a pjrntior CC 
clinical evolution CTO 
dingno Is C71 
difTerent.nl (T2 
etiolngv CG5 

experimental production 1. 
.neidence CG^ 
metastatic spread GG0 
pnthologv pro CG7 
micro eoj ic CG9 
progno . C73 

reference C73 
treatment C73 
Lohcctomv t 0 ICO 
Ludwig’s angina 10". 
lunj; 

nnatomv 433 
cancer 433-4G3 
loop v 

n p.ration Cl 
clin.cn] evolution 418 
diagno I* 451 
differential 4 jG 
cxnm.nnt.nn of hnnrhiil 
C7 


a [ .ration 


of sputa G7 
etiology 437 
incidence 18 10 437 
meta tatie *j read 413 418 419 
pathology gro a 438 
microscopic 415 
prognosis 4G1 
references 4G2 
treatment 459 
effect of irrnd.at.ori 107 
lymphatic* 431 
tumors in mice 3C 4G 58 
Lymphangioma bowel email of. 
salivary gland G^G 
spleen, 708 


i 

i 


i 


i 


I vmphatics 
nmpulla of 1 ntr r, G 1 *! 
nuus G10 
appendix, .><0 
bladder 715 
bone 972 
bowel large 57 j 
small u G 
breast 02J 
buccal mucosa 2<C 
cecum, o7kj 
cervix 8 2 
colon 57 j 
cndolarynx 401 
rn lomctrium 82 > 
esophagus 402 
extnhepnlic duct C82 
ere 10-8 
gall l laitler r.c 
gingiva lower 29 1 
upper 287 
hilnev C9 1 
larvngopharvnx "90 
lip lower 218 
upper 2 Ij 
liter CC3 
lung 411 

mnxillnrv sinu 100 
mouth floor of 270 
nasal fo sa 18 > 
na opharrnx '’10 
ovnrv 20" 
palate hard 30" 
soft, 3 j 8 
pancreas Cl" 
penis 7G5 
prostate 711 
rectum o" » 
ativnrv gland 019 
kin 12C 
stomach 513 
uprarcnal gland 777 
testis 7^2 
thrro'd 4GI 
tongue ba c of 371 
mobile portion oF 219 
tonsil 301 
vaginn 008 
vulva 912 

I vmpli node biopsv, 0* 
a piration Cl 
I vmphocpithclioma 
nn a! fo a, 189 

nasopharynx 3"0 311 333, 331, SIS 310 
113 1,0, 1j 3 
thymus, 482 

tongue Inn of 171 373 171 375, 37ft 
377 178 

tonsil 3G1 ICu, 3Gfl 1C7 170 
lymphogranuloma tcncrcum 
rectum G1C 
vulva 915 

1 vnijlm nrrorna (see Mnrcotnn) 


M 


Mitmmar/ gland, cancer, 021 071 
Hrenst cancer of) 

M e«mj , radical pro 


(tee «fto 
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ivr iKtitH, (hronit c>sfio, 928, 051 
pj isma cell, 959 

Maxilla, Mipenor, iirhril insertion of, 210 
AJ i\i)} try 
untomy, 197 
cimnoina, 197-217, 289 
biops\, 209 
fhiucil flotation, 203 
diagnosis, 201 
chfTerc nt i il, 205 
otiolog}, 199 
iik ldonoe, 199 
met i statu spin ul 200 
]) itbolog’i , gtoss, 199 
microscopic, 200 
prognosis, 214 
rclc huh es, 215 
troitmcnt 210 
1\ inph it u s, 199 
Ale < lei's (li%i i tinilmn, 'JOT 
Mull istinmn 
m ilonn , 481 
tnmois, 481-191 
l)iops> # 4S8 
( lirni a) o\ obit ion, 481 
diagnosis, 185 
differential, 188 
jnurhnas 481 
pntholog\, gioss 181 
mu roh( opu 181 
piognosis, 190 
ipfeiemes, 490 

tre it merit, 489 , 

Mi 1 turiivin in thgn mt i 

inns, 597, 015 | 

lion cl small, 508 ' 

( \c, 1025, 1029 1010 10H, 10 12, 1011, | 

wti wn wu> 

gmgu i, nppei 259 21” 
m i \ ill i r\ ‘anus, 20 1 
n is il fosv* 1 S9 
m in, 81 1 
skin, 1G9 181 

1 1 1 a 1 1 il < \ oliilmn 170 
diagnosis, 177 
ili/Tuuifi il, 177 
i tiolog\ , 109 
uniflcmt, 109 
met istntic spread, 171 
pathology, gioss, 170 
mictosi opi< , 171 
piognosis, 180 
references, 181 
lie itrnnnt, 178 
vagina, 909 
\ uhn, 917 910 

Mohmouu, mdignud, mcli**fiti( f of liver, 
073 

Muungiom i, I9i 

Moscnch>inomn, 1022 

Mcsothcliom i, pic in i, HI, H5, 117, 151, 151, 
150, 459, J01 

Met ns tape's hmphingtfu, of limp, 520, 7// 
Met ist itie c ire mom i 

bone, 100] 
bond, Mti ill, 507 
esophagus, 50 1 
c\o, 10 n 


Metastatic carunomv— Cont'd 
In or, 072 
lung, 458 
puotid, Oil 
pkin, 119 
soft tissues, 1025 
stomach, 511 
thjroid, 178 

Metastatic spread (see Pathology, met nt itic 
spread) 

Mi t ist ttic turnois 


he lit, 4 S9 
modi istinuin, 488 
ppleen, 708 

Mikuhcr disease, Oil, 1072 
Mikulicz le&cclion, 003 
Mixed tumor, m?iv irj gJ tnd, 028 
Mouth, floor of 
iiutoni), 270 
t uciiiom i, 270 27G 
clinical evolution, 272 
diagnosis, 273 
different i il, 273 
ctiologj, 270 
incidence, 270 
met ist it ic spread, 271 
pithologv, gross, 271 
microscopic, 272 
prognosis, 275 
referent e* , 27C 
treatment, 274 
h in ph it ic*?, 270 

Mwoccie, appendix, 570, 171, 573 
Miicoepiclermoid tumor of pnlmn gland, 029 
Mucous md s dn ir> gl ind tumors 
bucc il mucosa, 281 
gmgn i, upper, 289 
) irrwui) gl ind, 033 
lip, upper, 215 
umillarj sums, 202, 20S 
n i« d foss i ]88 


n i soph inn * 
p date, li ird, * 
315 


35, 350 

m, m , 310 , an, vs t 


Vi, 


puot id gl md, MS 
siiblmgu il gland, 271, MS 
submiuiKn gimd, til 5 
tongue, b isc of, 375 
t radio i, 15G 
Multiple tumors, 85 
Ah costs fuiigoides, /072 
skin, 118 


Mcclonn, 982 

bone, 981, 991, 990, 1007,^1011, lOal 
\tyohl (sfomi, cruwhir <c)) f 959, 1018 
dvositis ossiftcms. 978, 1001 


Mi \om*t 

heir t, 183 181, 180 
jmd fo« fc a, 187 
superior rn i\dl i, 207 


N 

N T isal foss i 
anatonn, 182 
Jiinphatici, 185 
tumors, 182 197 
biopsv, 392 
clinic'll evolution, 189 
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of cxtensn e bone invasion and destruction (Rcgato) , but t be invasion of bone 
diminishes the nun gm of safety between destniction of the tumor and damage 
to the sunoundmg tissues, paiticularly as imasion cames the implication of 
secondary infection Since m these cases the sterilization of the tumoi by means 
of radiations may imply long and painful elimination of sequestra, a surgical 
removal of the diseased structures, when possible, may be less mutilating and 
more easily tolerated Lvmph node metastases from epidermoid caremoma aic 
no less radiosensitive than their pnmarj lesions but more often than not 
they are multiple, spreading over a large area, so that the administration of 
an adequate amount of radiations through a single large field is seldom passible, 
thus, surgical dissection of these metastatic lesions is a preferable form of treat 
ment But when i dissection is impossible or when it implies marked deformitv 
(facial paralysis in excision of prcauncular nodes), radiotherapy miy be at 
tempted if there is reasonable assurance that the metastasis is confined to a small 
area capable of standing intensive irradition 

Another group of moderately radioseru>ifiuc tumors, the adenocarcinomas, 
may or may not be radiocunblc, depending on the site of origin Adenocar 
cinoma of the cervix is as easilv sterilized bv radiations as epidermoid carcinoma 
in the same aiei Adenocai cinoma of the endometnum can be cured by radio 
therapy alone, but it is generally admitted that hysteicctomy should follow 
irradiation whenever possible to assure a greater chance of permanent control 
Adenocarcinoma of the breast can sometimes be controlled by radiations but 
al\ ays at the expense of extensive damage to the neighboring tissues, radio 
therapy is not justified unless the lesion is inoperable Adenocarcinomas of 
the gastrointestinal tract may present variable degrees of radiosensitivitv but 
are not radiocurable , they are more logically treated by radical surgery which 
assures simultaneous treatment of the primary lesion and of the potential, 
often extensive, metastatic area Adenocarcinomas of endocrine glands arc not 
radiocurable as a rule, although occasional long remissions arc effected by the 
use of radiations 

Poorly i adioscnsitivc or t adioresistant tumors, such as the soft tissue sar 
comas sarcomas ot bone, and malignant melanomas, are not radiocurable 

In addition to the indications of radiotherapy as a curative form of treat 
ment, there are definite indications of palliative tadiothcrapy in advanced or 
incurable forms of cancer To conclude that a given tumor is inoperable, how 
ever is not to imply automnticalh that radiotherapy is indicated, nor are ad 
vanced lesions necessarily benefited b\ ladiation thcrapv Those who appear 
most incredulous at the possibilities of curative radiotlierapv often demand 
from it true miracles when other forms of treatment appear impotent or have 
failed A great deal of discredit has fallen upon radiotheiapy by its systematic 
association with the hopeless nattering as it may to the radiotherapist to be 
asled (o employ his powerful means foi the simple pui pose of psvehothcrapv 
he should ponder that “the tiansilory psychological benefit in the hopeless case 
must be balanced against the psychological and eventual physical harm to the 
group m nhicli the method has real benefits to offa ” (Lampe) 
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Pancreas — Cont 'd 
carcinoma, incidence, 18 
lymphatics, 647 
tumors, 556, 644 663 
clinical evolution, 651 
diagnosis, 653 
differential, 654 
etiology, 647 
incidence, 647 
metastatic spread, 649 
pathology, gross, 648 
microscopic, 650 
prognosis, 661 
references, 662 
treatment, 659 

Pancreaticoduodenectomy , 660 
Pancreatitis, chronic, 658 
Papilloma 

bladder, 718, 721, 722, 723, 726, 727 

eye, 1035 

gall bladder, 676 

nasal fossa, 185 

penis, 774 

\ocal cord, 422 

Papilloma, intraductal, breast, 95S 
Paraffin, 132 

Paraganglioma ( see Pheochromocy toma and 
Carotid body tumors) 

Paralysis, cranial nerve, nasopharynx, cancer, 
336, 343 

parotid, tumors, 349 
facial nerve, 636, 642 
Parotidectomy, 641 

Pathology, 60-87 (see also Diagnosis, histo 
pathologic) 

adenacarcmoma (see Carcinoma, adenocar 
carcinoma) 

epidermoid carcinoma (see Carcinoma, 
epidermoid) 

general properties of malignant tumors, 76 
lymphosarcoma (see Sarcoma, lymplio 
sarcoma) 

malignant transformation of benign tumor*, 
72 

pathologist's responsibility, 60 
references, 86 
tissue culture, 69 
Pathology, gross 
anus, carcinoma, 612 
appendix, tumors, 570 
bladder, carcinoma, 718 
bone, malignant tumors, 975 
bowel, large, carcinoma, 579 
small, tumors, 556 
breast, cancer, 929 
buccal mucosa, carcinoma, 278 
cervix, cancer, 854 
cndolarynx, carcinoma, 407 
endometrium, carcinoma, 830 
esophagus, carcinoma, 495 
pxtraliepatic ducts and periampullary re 
gion, carcinoma, 683 
eye, cancer, 1028 
gall bladder, carcinoma, 676 
gingiva, loner, carcinoma, 295 
upper, carcinoma, 2S7 
Hod plan's dt*ea*e, 103S 
yaw, lower, tumors, 317 


Pathology, gross— Cont’d 
Kidney, cancer, 696 
laryngopharynx, carcinoma, 390 
lcucemia, 1060 
lip, lower, carcinoma, 221 
upper, carcinoma, 245 
lner, tumors, 667 
lung ; cancer, 438 
maxillary sinus, carcinoma, 199 
mednstinum, tumors, 481 
mouth, floor of, carcinoma, 271 
nasal fossa, tumors, 185 
nasopharynx, cancer, 331 
ovary, tumors, 797 
palate, hard, tumors , 308 
soft, carcinoma, 358 
pancreas, tumors, 648 
penis, carcinoma, 771 
penepiglottic area, 379 
prostate, cancer, 735 
*ahvary gland, tumors, 621 
sKm, carcinoma, 134 
melanoma, malignant, 170 
soft tissues, sarcomas, 1014 
stomach, cancer, 517 
suprarenal gland, tumors, 780 
testis, cancer, 756 
thyroid, tumors, 465 
tongue, base of, cancer, 371 
mobile portion of, carcinoma, 252 
tonsil, cancer, 361 
•vagina, cancer, 909 
vulva, cancer, 915 
Pathology, gross 

blood vessel invasion, 71 
description of surgical specimens, 70 
differentiation of benign and malignant 
tumors, 71 

lymph node examination, 70 
vein invasion, 82 

Pathology, metastatic spread, G87 ^ 
ampulla of Vater, carcinoma, 6S7 
anus, carcinoma, 613 
bladder, carcinoma, 720 
bone, malignant tumors, 983 
bowel, large, carcinoma, 582 
breast, carcinoma, 80, 939 
buccal mucosa, carcinoma, 2S0 


cervix, cancer, 857 
cndolarynx, carcinoma, 414 
endometrium, carcinoma, 834 
esophagus, carcinoma, 499 
extrahepatic ducts, carcinoma, 
eye, cancer, 1031 
gall bladder, carcinoma, 678 
gingiva, lower, carcinoma of, 
upper, 287 

yaw, lower, tumors, 320 
Kidney, cancer, 701 
Jaryngophaiynx, carcinoma,, 3 
lip, lower, carcinoma, , — w 
upper, carcinoma, 215 
liver, tumors, GG9 
lung, cancer, 443, 44S, 41!> 
nin\allar) sinus, carcinoma, 
mouth, tioor of, carcinoma, 
nasal fossa, tumors, 180 
nnsoplmrvn\, carcinoma, 1 > > 
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Nasal fossa, tumors — Cont d 
diagnosis, 191 
differential 192 
incidence, 185 
metastatic spread, 189 
pathology, gross, 18o 
microscopic, 185 
prognosi , 196 
references, 196 
treatment, 195 
Nasopharynx 
anatomy, 326 
cancer, 326 354 
hiopsy, 343 
clinical evolution, 336 
cranial nerv e pnralj is 336 343 
diagnosis, 338 
differential, 348 
etiology, 330 
incidence 330 
metastatic spread, 333 
pathology, gross, 331 
microscopic 333 
prognosis, 352 
references 353 
treatment, 350 
lymphatics 330 
Neck dissection 

prophylactic for gingiva lower carcinoma, 

lip, lower carcinoma 240 
mouth floor of, carcinoma, 275 
tongue, mobile portion of carcinoma 
2C4, 260 

therapeutic for gingiva lower, carcinoma, 
304 

lip lower carcinoma 239 
mouth, floor of, carcinoma 27o 
salivary gland tumors C42 
thyroid, carcinoma, 4<8 
tongue, base of carcinoma 376 
mobile portion of carcinoma, 202 201 
Neoplasms (see Tumors) 

Nerve invasion by tumor, 81 
Neuroblastoma of uprareml gland 710 780 
781 78G 788 790 792, 794 
1000, 1072 
Neurofibroma 1024 
bowel, small, 562 

mediastinum 482, 4S4 480 48 490 
stomach, o25 

Neurofibromatosis of kin, 147 
Neurofibrosarcoma 1015, 1020 
mediastinum 482 
Nevi of skin, 14o 
Nevus blue of skin, 174 
Nitrogen mustards 3054 

O 

Ob truction inflammatory of ulivury gland 
duct* 2"3 
Odontoma £06 

Oncocytoma sal nary gland 62C 
Orchectomy 

pro tate, carcinoma 747 
te t»« cancer 763 


1 Orchitis, 703 
Oropharynx 

[ anatomy, 855 S56 55' 1 ' 

1 cancer of 354 386 

references, 386 
Osteitis fibro a cystica 99 G 
I Osteogenic sarcoma, 97C, 984, 988, 99G, 1004, 
1010 

mandible 338, 320, o23, 322, 325 
I soft tissues, 1022 

superior maxilla 209 
Osteomyelitis 997 1005 
Otitis media 348 
Ovary 

anatomy 797 
effect of irradiation, 106 
lymphatic* 297 
tumors, 797 825 
biopsy 818 
clinical evolution 815 
diagnosis 816 
differentia) 818 
incidence 18 20 797 
metastatic spread 814 
pathology, gross 797 
microscopic 797 
prognosis 822 
references 823 
treatment, 819 

P 

Pachy derma laryngis 422 
I aget s disease 
bone, 974 1001, 1010 
breast 932 941 943, 944 060 
I ala to, hard 
anatomy, 306 
lymphatics 307 
tumors 306-316 
biopsy 312 
clinical evolution, 310 
diagnosis, 310 
differential, 312 
etiology, 308 
incidence, 308 
metastatic spread, 309 
pathology, gross 308 
microscopic 309 
prognosis 315 
references 316 
treatment, 314 
Palate soft 
anatomy, 356 
carcinoma, 356-360 
clinical evolution 359 
diagnosis 359 
pathology, gro s 358 
microscopic 3o9 
prognosis, 360 
references, 386 
treatment 360 
lymphatics, 358 
lancoast’s syndrome 448 
Pancreas 
aberrant C47 
anatomy 644 



1110 


suimcr iNor\ 


Polyp— Cotit *d 

il fo** i, 385 
*'(0111 icli, r )}it 
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skin, c iremoma, 305 
mil monn, malign int 180 
soft tissue « sircotnis 1035 
stom iel», t nicer, 549 
suprarenal gland tumors 701 
testis, cancer, 705 
thyroid, tumors, 170 
tongue, base of, cancer, 37S 
mobile poition of, cvcmomi, 20S 
tonsl, cancer, 370 
vagma, cancer, Oil 
aulva, cancer, 923 
Prostate 

anatom} 731 
cancer, 731-752 
biopsy, 746 
aspiration, 746 
clinical evolution, 742 


| Prostate, cuntci — Cont \] 
diagnosis 742 
( differential, 746 

I pliosphnt i«c, 711 

( etiology, 734 

incidence, 3S, 30, 734 
metastatic sprcid 738 
pathology, gross, 735 
- microscopic, 741 

prognosis 749 
• lefercnces, 750 

trcitrncnt, 747 
hypertrophy, 710 
hniphntics, 731 
Pro*t itoetonn , 717 

pseudoepitbebomatous hyperplasia, 347 
Pychti*. 70S 

Pyelography, 707, 723, 760, 792, S79, 1024 
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130, 112 , ... 

importance of Wood suppli, 11} 
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chmr il control of, 120 
duly do-e, 321 
total dose, 322 
curietherapy, US 
do , -inietn, 117, 139 
indications for, 332 
irradiation, effect on bladder, 10u 
bone, 3 OS 
bou cl, large, 105 
small, 305 
embryo, 100 
endocrine gland, lor 
eye, 109 ... 

<r mtrointe-tinnl tract, loo 
hemopoietic tissues, 10; 

1 ldney, 103 
hung cells, 99 
lung, 107 

malignant tumor-, 10 
mucous membrane, 
muscle, 109 
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I athology, roeta tatic prend — Coat 'd 
orary, tumor 814 
palate, hard tumor 309 
paaerea tnmor , 649 
penis, carcinoma 771 
periepiglottic area carpinoma, 381 
prostate, cancer 738 
ilivarv gland, tumors, 623 
kin carcinoma, 339 
melanoma, malignant 171 
oft ti sue arcomu 1022 
tomach, cancer, 5Zo 
suprarenal gland tumor 7S4 
te ti cancer 758 
thyroid, tumor 473 

tongue mobile portion of carcinoma 2o- 
254 

tonsd cancer, 364 
vagina cancer 909 
rulra, cancer, 91 G 

Pathology, meta tatic pread of tumors via 
arteries S4 
implantation 84 
lymphatics 78 
thoracic duct SO 
veins 82 

vertebral vein plexus S3 

l athology microscopic 
anu carcinoma, 614 
appendix tumor 570 
bladder carcinoma 721 
bone malignant tumor 9"a 
bowel, large carcinoma 584 
small, tumors 55G 
breast cancer 929 
buccal muco a, carcinoma 2S0 
cervix cancer, 8o7 
endclarynx, carcinoma 414 
endometrium carcinoma 834 
e ophagu carcinoma 499 
pxtrahepatic ducts and periampullary re 
gion carcinoma, 687 
eye cancer, 1 OSS 
gall bladder carcinoma, G76 
gingiva, lower carcinoma 300 
upper carcinoma 2S9 
Hodgkin s di ea o 1040 
jaw lower, tumor 327 
kidney cancer, 696 
laryngopharvnx carcinoma 39,» 
leucemia 30o2 
hp lower carcinoma 22 > 
upper carcinoma 24a 
liver, tumors CCD 
long cancer 445 
maxillary *mu carcinoma -DO 
media tinnm, tumors 481 
tnoutli flour of carcinoma 272 
ha al fo a tumor 2S5 
na opharynx cancer 333 
otdTy tumors 797 
palate hard tumors 309 
soft, carcinoma 3a9 
pancreas tumor CoO 
pom carcinoma 772 
penepiglottic area carcinoma 381 
pro tate cancer '“41 
alivary gland tumor , \ 2G 


j Pathology, microscopic — Cont d 
{ km carcinoma 135 

i melanoma nulignant 174 

j oft ti sues arconuc, 2014 

stomach cancer, 51 " 

* suprarenal gland tumors 760 
j te tis, cancer, 7 o9 
thyroid, tumors 465 
tongue ba e of, cancer 374 
’ mobile portion of carcinoma _x3 

1 tonsil cancer 364 
vagina cancer 909 
rulra cancer, 917 
l athology micro copic 
de cnption of urgical pecunea 71 
differentiation of benign and malignant 
tumors 72 
nerve iUV3 ion SI 
rein mta ion 82 
rel tbstein s feier 2044 3045 
Penis 

anatomy 767 
carcinoma 767 776 
clinical evolution, 77- 
diagnosis, 774 
differential, 774 
etiology 770 
incidence 770 
metastatic spreid 771 
pathology gross 771 
microscopic 771 
prognosis, 775 
references 776 
treatment 774 
lymphatics 768 
Pepper s syndrome 7S7 
Penepiglottic area 
anatomy 378 
carcinoma, 378-3S6 
i clinical evolution, 381 

diagnosis 382 
differential 382 
incidence, 378 

| metastatic spread 381 

pathology gross 379 
microscopic 381 
prognosis 3S5 
i reference 386 

treatmert 384 


I entoneo opy, 543 
PermCJO S anemia oIG 
Pev rome s disease 774 
Pheoeh romwc \ tami 7S0 7SI SI 'SI "86 
, 758 790 794 

i Pho phatase prostate cancer 744 
' Piriform mus (see Larvngoplnrjnx) 

, Pitch 133 


j Pituitary tumors 791 
ria mocytoma of na al fo a 180 
j Plummer \ in on syndrome 220 "90 49a 
I Pneumonectomy, 4o9 4CQ 
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| bowel large 57 8, 5S0, 5SJ 585 590 599 


small 5o" 
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Salivary gland, tumors— Cont'd 
metastatic spread, 623 
pathology, gross, 621 
microscopic, 626 
prognosis, 643 
references, 643 
treatment, 641 
Sah\ary lithiasis, 640 
Sarcoma 

breast, 028, 037 , 040, 046, 060 
ccr\ix, 854, 860, 862, 897 
heart, 483 
<nary, 801, 813 
prostate, 734, 739, 742 
salivary gland, 632 

soft tissues, 1014 1027 (sec aho Soft 
tissues, sarcoma) 
uterus, 830 
\agma, 909, 910, 911 
chondrosarcoma, 979, 900, 1004, 1011 
nasal fossa, 187 
rib, 489 

superior maxilla, 209 

cystosarcoma pin 11 odes, breast, 937, 940 
derma tofibrosarcoma protuberans, 1016 
Ewing's sarcoma, 792, 793, 975, 984, 987, 
99G, 1002, 1000, 1010, 1024, 
1051 

mandible, 318, 320, 321 , 322, 325 
superior maxilla, 209 
fibrosarcoma, 1023, 102G 
breast, 939, 940 
soft tissues, 1014, 1015 
superior maxillary region, 200 
tlnroid, 473 

hemangioendothelioma, 1022, 1020 
bone, 983, 1004 
soft tissues, 1015 
spleen, 708 

leiomyosarcoma, 1022, 1023 
bladder, 725 
bowel, small, 557 
liposaicoma, 1017, 1023, 1020 
bone, 983, 1004 
breast, 939 
soft tissues, 1015 
lymphosarcoma, 75, 1050 
appendix, 572, 373 
bone involvement, 76 
bowel, large, 596 

small, 501, 562, 564, 565, 568 
breast, 75, 939 
dura, 75 

lacrimal gland, 75 
lung involvement, 76 
nasal fossa, 189 

nasopharynx, 330, 331, 333 334, 336, 343, 
350, 352 
rectum, 597 
skin, 148 
spleen, 709 

stomach, 515, 525, 52G, 532, 540, 343, 
544, 545, 549, 552 
testis, 75 

thymus, 481, 482, 490 
thyroid, 473 

tongue, base of, 371, S73, 374, 375, 376, 


Sarcoma, lymphosarcoma— Cont ? d 

tonsil, 361, 363, 364, 365, 366, 367, 36S, 
370 

lymphosarcoma, classification, 76 
giant follicle type, 76, 1050 
lymphocytic cell type, 76 
reticulum cell type, 76 
melanosarcoma of eye ( see Malignant 
melanoma of eye) 
mesenchymoma, 1022 
neurofibrosarcoma, 1015, 1026 
mediastinum, 482 

osteogenic sarcoma, 976, 9S4, 98S, 996, 
1004, 1010 

mandible, 318, 320, 321, 322, 325 
soft tissue, 1022 

reticulum cell, bone, 983, 9S5, 992, 1004 
rhabdomyosarcoma, 1015, 101S, 1023, 1026 
bladder, 725 
prostate, 734 

synovial sarcoma, 1015, 1019, 1023, 1026 
Schistosomiasis, 6GG 
Schwannoma, 1017 
Sclerosing adenosis of breast, 955 
Sebaceous gland, carcinoma, 139, 143 
Semmoma of testis, 756 
Sialography, 639 
Sigmoid (see also Bowel, large) 
lymphatics, 575 
Sinusitis, maxillary, 205 
Skin 

anatomy, 126 
carcinoma, 126-169 

arising from burn «cnrs, 132 
irraduted areas, 129 
clinical e^ olution, 139 
diagnosis, 143 
differential, 144 
etiology', 126 
incidence, 18, 19, 20, 126 
metastatic spread, 139 
pathology, gross, 134 
microscopic, 135 
prognosis, 165 
references, 168 
treatment, 149 
effect of irradiation, 101 
experimental production In radiation, 4 . 
lymphatics, 126 
melanoma, malignant, 169 181 
xeroderma pigmentosum, 12S 
Soft tissues, sarcoma^, 1014-1027 
biopsy, 1024 
aspiration, 1024 
clinical e\ olution, 1023 
diagnosis, 1024 
differential, 1024 
incidence, 1014 
metastatic spread, 1022 
pathology, gross 1014 
microscopic 1014 
prognosis, 1025 
references, 1026 
treatment, 1025 
Solar ray s, 127, 221 
Spleen, tumors iOS 

Splenoniegah , ™ 
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S} pin earn gc il, 349 
, " Syphilis, ^jrdnar}, cenix, 834, 881 

1 S er, 227 

“ "penis, 774 

tongue, 237 

S\ plulis, secondary, ceiwx, 881 

Syphilis, tertiary, bone, 1000, 1006 
lung, 438 
nasal fossa, 194 
palate, hard, 314 
xuha, 915 


T 

Tar, 132 
Ter itoma 

mediastinum, 481, 484, 485, 486, 488, 490 
o\ ii>, 801, 805, 807, 815, 816, 817, 820, 
822 

testis, 750 
\agm il wall, 910 
Testis 

anatom}, 752 
c nicer, 752-767 

clinical evolution, 759 
diagnosis, 760 
difiercntial, 762 
ctiolog}, 755 
incidence, 19, 755 
metastatic spread, 758 
p itholog\, gioss, 756 
microscopic, 759 
prognosis, 765 
references, 766 
treatment, 763 
effect of irradiation, 100 
Hmphitics, 752 
tumois, benign, 756 
undescended, 755 
Testosterone propionate, 9G3 
Thecoma of ovan, 801, 806, 810, 815, 817, 
820, 822, 830 

Th}mus, carcinoma, 481, 482 
TU} roid 

matomj, 464 
]}mphatics, 464 
tumors, 464-480 

clinical e\ohition, 475 
diagnosis, 476 
differential, 477 
etioIog\, 465 
incidence, 465 
metastatic spread, 473 
pathology, gioss, 465 
micioscopic, 465 
prognosis, 479 
references, 479 
treatment, 478 
Thjroid, aberrant, 472 
Th}roiditis, 477 
Tissue culture, 69 
Tobacco, 220, 245, 277, 287, 438 
Tomograph}, 788 

]ar\n\, 420, 181 1 488, 483 
lung, cancer, 453 
Tongue, base of 
anatom), 370 
cancer, 370 378 

clinical evolution, 374 


Tongue, base of, cancer — Cont’d 
diagnosis, 375 
differential, 375 
etiology, 371 
incidence, 371 
patholog), gross, 371 
microscopic, 374 
piognosis, 378 
references, 386 
treatment, 376 
hmphatics, 371 
Tongue, mobile portion of 
anatom}, 248 
carcinoma, 248 270 
biops}, 257 
clinical evolution, 254 
diagnosis, 255 
differential, 257 
etiolog}, 249 
incidence, 249 
metastatic spread, 252, 274 
patholog), gross, 252 
microscopic, 253 
prognosis, 268 
references, 269 
treatment, 257 
hmphatics, 249 
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prognosis, 370 
references, 386 
treatment, 367 
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C4NCER 


Palliative radiotherapy mav require serious advanced planning, an in- 
complete treatment or a feu sporadic irradiations do not necessarily gne relief 
A variety of incurable conditions such as leueemia, Hodgkin’s disease, reeur- 
lenees or metastases of otherwise radiocuiable tumors, recurrences or metastases 
of tumors which are tributaries of surgery mav justify the use of radiotherapv 
as a palliative measure In Hodgkin’s disease and leueemia adequate radio- 
therapv results m unquestionable comfort and lengthenmg of life in other in- 
stances, radiotheiapv is applied loeallv to avert ulceration of a recurrent tu- 
mor and to avoid secondarv infection or hemorrhage Radiotherapv of meta- 
static lesions of the bone paiticularly of the head of the femur and of the ver- 
tebrae mav avert fractures or paraplegias and contribute a transitory but defi- 
nite analgesic eftect Apait from these and a few other instances, radiotherapy 
is not justified m the patient whose condition is hopeless 

Pre- and Postoperative Irradiation — The qualities that characterize the 
effectiveness of suigerv and radiotheiapv m the tieatment of cancer can seldom 
be combined to produce an advantageous complementary effect Once inoper- 
able, alu ays inoperable is a fairh current dogma among cancer suigeons v.hicb 
seems justified bv the majority of facts In some particular instances how- 
e\ei such as m the tieatment of adenocaicinoma of the endometrium the ad- 
mmistiation of pieoperative radiotherapv brings about unquestionable im- 
provement of the final results of surgeiv In a lestucted group of bordeilme 
inoperable lesions of the breast and gastiomtestmal tract the administration 
of radiations lcsults in diminution of secondary infection and inflammation 
and m a reduction of the size of the tumor which mav thus become technically 
operable but this seldom contributes an improy ement of the grieyous prognosis 
of these lesions 

Following surgical intern ention it mav be that microscopic fragments of 
tumor haye been left in the opeiative area or m the region of possible metas- 
tasas but the postoperative admmistiation of an amount of radiations suffiment 
to sterilize the tumor is seldom possible oyer such yvide areas and anything short 
of this dosage is a futile attempt to remedy the irremediable According to clin- 
ical experience, a thorough postoperatn e radiotherapy seems advisable in tu- 
mors of the oyaiv and m liposarcoma, whenever there is reasonable evidence 
that tumor has been left behind 

Technical Aspects of Radiotherapy of Cancer 

The roentgen is a unit of quantity of radiations measured through their 
abdity to ionize an In expiessmg doses of radiations m roentgens, it is per- 
tinent to remember that the dose delivered (measured in air) is not the same 
thing as the dose absorbed (measured on the skin or m the tissues) that the 
ionization of air is not equn alent to the ionization of tissues and that the same 
amount of radiations absorbed may result m verv variable effects in different 
tissues The necessity for a biologic unit of radiations has been long recognized 
(Failla) On the basis of appreciation of the effect of radiations on the skm^ 
an erythema dose yyas established by Quimby, hut there is a gross margin of 
enor in the appreciation of the skin erythema and m fact, it mav be argued 
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At best, the maximum total amount of ladiations absoibcd at am depth is 
alwnts mfciioi (with 200 to 250 lev) to the amount absoibcd and toleiated 
In the skill, and kss than tins amount is seldom sufficient to stcnli/e a malig- 
nant tuiuoi An nicicase in the amount of ladiations absoibcd in a gneii aiea 
can best be obtained In the utilization of scvcial poitals of cntij and the 
aosi filing of that aiea The cioss-fning of a tuinoi lequncs thoiough knowl- 
edge of the actual extension of the tumoi and of lopogiaphic anatomy (which is 
seldom possessed bv unskilled peisonnel) to assme a thoiough mediation of 
the tumoi aiea fiom c\ci\ dncction This impoilant pait of ladiotheiapy can- 
not be undci estimated, paiticulailv as the fields of entn should bo as small 
as possible to avoid untow aid cfleets Foi the delimitation of the fields, the use 
of metal ‘ cones” is iieqncntly unsatisfacloi \ , and the use of additional lead 
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shcctnm 01 load lubbci is often necessai} The cIcmcc which lias come to he 
Known is the Ueqato loializa utilizes the plnsic.nl lcpioduction of the beam 
ot ia\ s In i beam of light and facilitates (lie use of lcclangulai fields of nil shapes 
In means ot a diaplnagm of casi manemci and also ciiculai fields of difleieiit 
diameters (,1'igs 22 t and 22 />■) , thus, fields of ten small size can be used 
(lai Mix') assuiing the inclusion of the entile tumoi 

The estimation of adequate doses is intliei simple m the tieatmciit of 
siipi i fit ml lesions, since the optimum amount ot 1 libations aceomplishing the ic 
quned aims is easth iound In expciience In the ticatment of deep seated 
tumoi s the estnnilion of dose icquucs c\aluntion fiom depth dose clnnts and 
eui \ es of lsodose The nppicciation of tumoi dose is at best, a lougli estimate, 
it is subioet to ei i oi in c\ ablation of the tumoi topogiapln, since the actual 
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that the motor reaction of dermic vessels translates rather poorlj the intensity 
of the more profound biologic effects of radiations on the epidermis (see Effects 
of Irradiation of the Skm, page 101) Smce the effects of the same amounts of 
radiations delivered increase with the volume of tissue irradiated, a unit which 
would take this fact into account would be preferable to the simple expression 
of quantitv of radiations delivered or absorbed The idea of volume dose has 
resulted in the expression of the mega gram roentgen (Majneord) and m a 
new concept of tolerance dose but has not as -vet shown practical utility in elm 
ical radiotherapy 

The expressions lethal dose and cancer dose have no basis m fact The aim 
of radiothcrap\ is the administration to the entire tumor area of a total amount 
of radiations assuring the highest possibilitv of control of the tumor with the 
least chance of injur} to the surrounding structures In order to achieve these 
aims, the radiations must be as evenlv distributed as possible, smce the steriliza 
tion of the tumor depends on the absorption of thp necessar} minimum at all 
points while the viability of adjacent structures depends on the maximum ah 
sorbed at am point The accomplishment of these requirements implies e\ 
pert management of multiple technical factors 

Roentgentherapy —In the treatment of superficial lesions the distribution 
of the ncccssarv dose throughout the tumor offers little difficult' In order to 
avoid undesirable penetration of deep tissues, lou cottage (SO to 100 kv ) a 
short target si in distance (15 to 20 cm ), and no filter or i ccak filtration (1 mm 
aluminum) arc generallv employed In this manner the differential between 
the dose absorbed m the surface and that which is absorbed at any depth is 
greath increased Such treatments are general!' of short duration But if 
the lesion spreads o'er a large area or if it invades m depth or if it is near the 
ej e cartilaginous areas or bon} surfaces then it is better to increase the qual 
itv of the beam and the margin of safety, b} increasing the kilovoltage and 
filtration and further protracting the time of therap} 

In the treatment of deep seated tumors higher kilovoltage (200 to 250 
kv ) and a maximum practical target si m distance (60 to 100 cm ) arc chosen to 
assure less diffusion and consequent!' a larger transmission m depth (see Dis 
pcrsion of Radiations page 97), and the beam is heavily filtered (1 to 2 mm 
of copper) This results in an improvement of the relative proportion of short 
wave length radiations and m greater abilitv to penetrate while reducing the pro 
portion of lun„ wave l«n„th radiations md the undesirable effects of excissnc 
back scatter The amount and the qualitv of radiations received bv a deep 
seated tumor however still depend greath upon the sccondarv radiations ere 
ated within the tissues (forward and back scatter) but an improvement in 
the quality of the incident beam docs not result ahvavs in an increase of the 
quantity received m depth (Qnimbv ) \ problem not vet solved in dosimetrv 

is the appreciation of quality of radiations absorbed at different depths 
in terms of the qualitv of the incident beam \n improv ement in qualitv results 
in an increase in the margin of safetv and consequent!' better qualitv mar be 
desirable even when at the expense of the quantitv 
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greatei radioscnsitivity, oi that better lesults would naturally follow the de- 
livery of a gieatci quantity of radiations m depth and those who expected that 
the practice of radiotheiapy would be thereby simplified Such has not been 
the case But because “supervoltago” loentgcnthciapy has a considerably re- 
duced back scatter, there is a reduction of the volume dose and thus the cure 
of deep-seated tumor-, becomes possible with less inyuiy 01 sequelae of the nor- 
mal tissues than with the use of lowei voltages Moreover, the possibility of 
increasing slightly the depth dose in obese patients may be sufficient in mam 
cases to attain the ncees'-aiy minimum dose at the level of the tumoi The ex- 
cellent lesults 01 "supci voltage” locntgentherapy in the hands of Cantnl and 
Buschke aic moie than a simple promise fsec Treatment of Carcinoma of the 
Ceivix, Bladder, and Esophagus; 
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Curietherapy — In the treatment of malignant tumors, radium ls applied 
in different fashions which arc important to distinguish Interstitial curie 
therapy is the insertion ot needles containing radium or of “seeds” containing 
ra/lon (a radioactive gas emanating from radium) into the substance of the 
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extension of the tumor ma> not be known It is subject to error in apprecia 
Uon of the depth of the tumor from cverj point of attach, since human anatom} 
is variable It is subject to the errors of the depth dose tables themselves which 
may differ from one another (according to Read, there is considerable dif 
ference between British and American values) It is also subject to error from 
direct adaptation of charts based on the ‘average” absorption of living tissues 
which do not applj to evaluation of depth dose m prcdominantlv bonj areas 
(lateral fields in the treatment of caieinoma of the cervix) or air filled organs 
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Moreover the expression of tumor dose which is often advanced as the essence 
uf icc uru \ is iHtuillv im imii^Uss when not utompanud h\ m txpievsion of 
the time of delivers thilv tumor dost and othei peitinent dot ills Ntverthc 
lts.s nm tflort should Ik nndt tocstiblish the ippinximate tumor dost 

The advent of supcrvolta n c rocntgmthcrapv lias deceived those who 
expected that with the use of Inch voltage ndiaiions tumors would present a 
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phosphoi us (P-) with a shott radioactive half life lias been employed clmieallv 
m the tieatment of generalized Iwmphosai comas, Hodgkins disease, leucemias, 
and poh lv; I n lin.i veia Theie is unquestionable mteiest m the possibility of 
bunging ladiations to all 1 emote aieas of the disease, but the amount of radia- 
tions necessary 101 the local steiibzation of a malignant tumoi howevei radio- 
sensitive is consideiablv gieatei than the amount which can be withstood bv the 
hemopoietic oigans, thus this method of tieatment fails m its ultmiate aim when 
applied to cancel The eaieiul use of ladioactive phosphoius howevei, has 
wielded appieciable icsults in the tieatment of ehiomc leucemias but its use 
in pieteieiue to othei loirns of ladiotheiapr lias not been sufficiently conobo- 
lated its eftects aie unique m the tieatment of polvcvthemia vein (Remhaid) 

The Chmcal Control of Radiotherapy of Cancer 

The piogicss ot Science usults in giadual iiealcning of all pnmaiy cot i- 
upts boi n ut oui tgn oiaiuc the only stiength of these concepts spungs fiom the 
unhiiou n ami as that is dispelled quancls must cease dn agent doetnnes must 
tadt an ay and the scientific tiuth that icplaccs them must icign umnaled” 
(.Bemaid ' Thus the development ot oui lmovv ledge ot the pin sics of radiations 
and ot radiobiologv and the piogiessive adaptation ot this knowledge to the 
necessities of medical practice have nsulted in piog*e ssire annihilation of em- 
pinusm m radiotheiapv ot eaucei But oui limited scientific knowledge of radi- 
ations and then eftects has not vet lendeied simple oi loutine the dailv practice 
oi radiotheiapv medical ohsenation leniains the basis of unpoitant decisions 
as to its conduct 

The stuctlv plnsical planning ot radiotheiapv leads, bevond ceitam limits 
to fieqnent tailuies and accidents The radiotherapist who plans his tieatments 
on phvsical chaits and mathematical calculations to the exclusion of all othei 
considerations is as dangeious as the most damig empnicist It is Coutaid’s 
gicatest contubution to radiotheiapv that he demonstrated the pnmarv nn- 
poitance ot clinical ohsenation and ludgment m the conduct of tieatments 
Thus the radiotherapist lias ceased bemg a technician whose knowledge and 
ability aie confined to the use of Ins apparatus Without undei estimating the 
basic impoitance ot a thoiough knowledge of the plivsies of radiations the 
radiotherapist must also be tlioioughly acquainted with the eliaiactei of the 
disease he is attempting to tieat and must be capable of obseiring the significant 
general and local leaetions which oeem m the couise of tieatments and of 
evaluating then impoitance above all the radiotherapist must be capable 
of reshaping his plans aecoidmg to the cluneal cncumstances of the case rathei 
than to follow pieconceived foimulas 

The clinical control ot radiotheiapv lequnes full evaluation of the case bv 
the radiotherapist befoie treatments aie staited, secondhand information con- 
tributed or recoided is seldom satisfaetoiv, foi the information unpoitant 
to radiotherapy is not usually noted bv otliei wolkers In his preliminary ac- 
quaintance with anv lesion the radiotherapist should craluate the general condi- 
tion of the patient make a iccord of the svniptoms and their intensity, appreciate 
the consistencv and physical dimensions of the tumoi as well as its topographic 
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tumor The value of this form of treatment relies on its ability to irradiate the 
tumor area intensely and \et without considerable effect on the surrounding 
structures With some exceptions (tongue, bladder) in which the placement 
of the sources of radiations can be accurately controlled, interstitial curietherapv 
often fails to administer a homogeneous irradiation to the tumor area Intra- 
cavitary curietherapy is the introduction of radium into natural cavities, the 
best example being in the treatment of carcinoma of the cervix Surface curie 
therapy is the application of radium on a molded apparatus with the purpose 
of increasing depth dose, in general, the radioactive sources are only 1 or 2 cm 
aw a) from the surface of the tumor Finally, telecurietherapy is the use of 
relatively large amounts of radium at a greater distance from the tumor (10 to 
12 cm ) in the treatment of deep seated malignant neoplasms (also called 
radium “bomb” therapy) 

An accurate dosimetry is not possible with the use of radium The dose 
expressed in milligram hours or millicuries destroyed is dose emitted, while 
the doses aetualh absorbed \an considerably , depending on the manner of ap 
plication Curves of absorption for individual sources and for sets of appli 
eators, with a definite relative arrangement of the sources, have been the sub 
ject of a scry laudable study by Paterson and Parker The advent of the 
roentgen as a unit of quantity of radiations has naturally made evident the 
desirability of expressing radium energy m the same units, but this presents 
great technical difficulties A gamma roentgen has been defined to which 
milligram hours can be translated under certain specified circumstances, but 
the mistake should not he made of adding roentgens and gamma roentgens to ex 
press the accurate tumor dose — nothing could be so inaccurate 

Radium has lost a great deal of its former indications in the treatment of 
cancer due to the steady progress m equipment and technique of roentgen 
therapy The hopes that vs ere once put in telecurietherapy have now vanished 
But radium, in its demoted position remains nevertheless an indispensable part 
of the armamentarium of a earner center 

The introduction into the circulation of suspensions or solutions of radio 
active materials was recognized long ago as an interesting subject of studs 
(Aschl mass 1903) and a possible therapeutic approach of ssstemic or general 
lzcd conditions The experimental injection of radium salts revealed that thev 
rapidlv concentrated in the liver lungs kidneys spleen, and pancreas, while 
no appreciable amount seemed to remain in the brain (Gics Burton Opitz and 
Meyer) The slow elimination of the radioactive material was done mostly m 
the urine and bile (Salant) but also m the saliva and tears and through the 
skin The injection of solutions of radon is followed by a more rapid elimination 
(Fngclmann) but its products of disintegration accumulate in the bone, bone 
marrow spleen and liver (Inouve) , Trangtlla used the injection of radon for 
the treatment of generalized indignant neoplasms. I acassa,nc (192o) cxptn 
mented with polonium and concluded that the elimination of radioactive sub 
stances is handicapped bv their injure to the organs of elimination and that an 
important fraction is retained in the reticuloendothelial svstem Similar expert 
incuts line been done with other ridioactne clennnts \rtifiualh radio utivnted 



122 


c \nci:r 


this means that m the treatment of these carcinomas, the development of a 
radioepithelitis of the mucosa aiound the tumor aiea can be taken for a good 
sign of sufficient dosage 

The total dose necessaiv to the sterilization of a tumoi is established by 
experience The same total dose mac seldom produce comparable effects not 
only because the physical factois of its administration mav vary, but also 
because m the adaptation of the daily delneiy to the lequnements of the case, 
the treatments end m different fiactionations and protractions The total 
amount of ladiations clinch mac be gicen to a tissue oi region vanes ccith the 
multiplicity of phesical factors and also ccith the late of delicery and personal 
susceptibilitc onlv the expenence of the ladiotlieiapist can be of value m 
estimating the piopei limits of dosage compatible ccith viability 

But cchile clinical obsei cation and expenence are of great importance 
m the conduct 01 ladiotheiapy, the ladiotlieiapist cannot limit himself to be a 
clinical ob'eicci anv moie than lie can conduct Ins treatments on the basis of 
phesical knoeeledge alone “.Yll sciences touch art at some point, all arts 
hate their scientific aspect tlir itorst scientist is the one uho is ncici an aifisf, 
the uoist aitist is the one uho is nciu a scientist ” (Tiousseau ) 
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spread and depth, other factors such as secondarj infection, inflammation, 
edema collateral circulation, etc must also be earefullv recorded In the course 
of treatments, the improvement or further deterioration of the general condition, 
loss or gain in weight, the persistence or disappearance of s>mptoms or the 
onset of new ones m addition to the changes of the tumor itself, become the 
factors on which the proper evaluation of the therapv is based, m addition, the 
svstemic and local reactions due to the administration of radiations require 
dailj evaluation It is on the basis of these considerations that the final character 
of the treatment is shaped 

Systemic Effects of Irradiations — The indiscriminate administration of 
radiations results frcquentlv m untoward systemic effects 1 noun as “11 radiation 
sickness” which are exceptional!! obseivcd when treatments are intelligent!! 
conducted These svstemic (fleets consist in anoie\ia nausea, vomiting lassi 
tude pallor, hviditv, profuse perspiration and even chills in extreme cases 
(Jenkinson) Thev arc most often observed in women and are definite!} asso 
ciatcd though the mechanism is not understood with the irradiation of e\ces 
sncl} large fields or with the use of excessive doses for moderate sized fields 

An infinite number of devices and medications have been advocated in the 
treatment of irradiation sickness” an} discussion of the lelative merits of 
these treatments would weaken the basic argument that the best nay to deal 
Kith irradiation sic/ ness ' is to aioid it entirely 

In certain ver} radiosensitive tumors the daily dose is unimportant onl} 
the administration of a minimum total amount of radiations is neecssar} to 
assure local sterilization In such eases the required fields arc usuallv large 
but since a high dailj do*c is not ncccssan, the treatments need onlv be 
sufficicntlv protracted to accumulate the required total without general un 
toward effects or excessive local icactions In tumors with a moderate radio- 
scnsitivitv, however the administration of radiations below a certain dailv 
minimum never results in control of the tumor even when the total amount 
administered ma> be bi ought to a maximum of tolerance W hen tumors of this 
t\pc arc verv limited in extent the dailv dose mav be raided at least during part 
of the treatments to achieve their destruction but when tliev arc extensive, 
the battle is lost from the start since a lu^h dosage is not compatible with the 
use of large fields 

Local Effects of Irradiations — The d ulv obsoivation of patients in the 
tomse of radiotherap} inaj ic\cal signs which require immediate change in 
the character of the treatment (the dail} dose the size of the field, etc ) lest 
the too forceful application of i attritions result m an earlv interference with 
the natural 1 adioscnsitiv »t\ of the tumor Such is the case of edemas which 
mav be observed in the verv few davs of treatment for a carcinoma of the 
Inrvnx the ncccssitv for close control and repeated cxmuuaticms is thcrcbv 
explained The regicssion of a tumor mav reveal that its actual extension is 
greater than had been estimated requiring a revision of the size or position of 
portals toutard developed the thenrv that in the treatment of carcinomas 
of the upper air pissages tin stenlizition of the tumor could not be expected 
unless in epidermicida! effect was noted on the normal mucous membranes, 
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Part II 

Chapter VI 

CANCER OF THE SKIN 

CARCINOMA OF THE SKIN 
Anatomy 

The sKm is ioimed In scieial opitlielial ljuis which coinposo the epi- 
deimis nml In a dense undeihmg l.nci of coinicetne tissue, the denna 01 
eoinini The basal Ia\ei of t lie epideiinis consists of a palisade oi somewhat 
oolumnai cells Aboie the basal ln\ei lie the stiatuni lnalpighii, the stintmn 
giamilosuin, the stintmn lueidum and, fmalh, the stiatuni eoincum of des- 
quamating, coinified cells 

The sweat glands, the sebaceous glands, and the follicles me found in the 
eoiiuni The eoinim foims papillan pi oieet ions into the opideimis, contain- 
ing icssels and neives 

Lymphatics — The shin of the foiehead and tcmpoial and mnlai legions 
is diaincd In pieauiiculai hmph nodes The skin ot the latcial half of the 
eiclids and outei eanthns is also diaincd In these nodes -V ship of the mid- 
line of the foiehead the medial half of the eielids and liinci eanthus, the nose, 
lips, and cheeks aie diaincil In submaxillan and ceiMcal ljmph nodes 

The antenoi half ot the skin of the eai is diaincd by the pieauiiculai 
hmpli nodes and its postcuoi halt is diaincd hi the uppci ccivical ljmph 
nodes The panetal and occipital legions of the scalp me <ilso diaincd In the 
ceiMcal hmph nodes 

The skm of the hand is diaincd In hmphatics which tollow a long couise 
to the epitiochleai and asillan hmph nodes Mam of these hmphatics go 
dnceth to the axilla 

The skm of the antenoi and postenoi chest walls is diaincd bj the axillai c 
and supiaclai lcnlai hmph nodes (Figs ')') and 100) The hmphatics of the 
lnmbai legion and antenoi abdominal wall empty into the inguinal nodes The 
lowei extiennties aie almost ent n eh diaincd In hmphatics which empty into the 
inguinal hmpli nodes, onh a small aica of the skm of the heel is diaincd b\ 
popliteal nodes 

Incidence and Etiology 

Cmcinoma of the skm is, without dispute, the most common ioim of can 
cci This incidence is not appaient in moitalih statistics because of its 
cut ability The liunibei of caicinomas of the skill seen m a given clinic ce 
pends gicath upon the piopoition of oul-of-dooi woikcis who me c\amincc 
tlieie In om hospital, whole mosth mial woikcis aie seen, patients with cal 
cmonia of the skm constitute 40 pel cent of the total numbci of cases of cancel 


iso 
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inucli moie fiequentb Ilian poisons with coaisei 01 daikci skin A rare 
heicdilaij hj'pciscnsilivitj oi the skm to solar iajs leads to a rendition known 
as xciodeuna pigmentosum and to multiple eaily caicinomus of the skin in 
children (Kaposi, Romieie) It is well known that Aiahs, South American 
Indians (Roflo), and Negioes (Ihde) aie onlj slighllj susceptible to the de 
\elopment oi tuicinoma of the skm Schick collected twentj cases of car- 
cinoma oi the skm in Kegioes and lound a conijiaiahle nmnhei m the skill ol 
exposed and uncxpo‘-ed aicas, and an equal distnhution in both sexes He 
concluded that chionic mflamninlon lesions weic moie impoitant than exposuie 
to solai 1 . 11 s us .1 causatnc factoi of caicmoiiia of the skm m Kegioes 



Chronic exposuie to solar rays may result in h> perpigmentation, hut in in- 
dividuals of iuddj complexion a tiansient eijthema deielops into a permanent 
hyperemia and telangiectasia of the skm of the exposed areas In elderly iarm- 
ers, the white pliable skm of the forehead, protected by a hat or cap, contrasts 
often with the smooth, shiny, red skm of the zygomatic, preauricular, and retro 
auricular regions and of the cheeks (Figs 20 and 27) With time and further 
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Prolonged cxposuie to solar rays (over a period of man} }cars) frequently 
results in the production of carcinoma on the exposed areas of the skin This 
development is frequently observed in individuals occupied in out of door work 
such as farmers and sailors (Unna, H}de) The excessive exposure of farmers 
during the bus} summer months is complemented b} the mild but continued ex 
posure during the winter months when the sunshine is a natural and welcome 
calefactor during worl In fact, the average exposuie to solar ra}S maj be 
greater in the temperate areas than in the tropics, where the mtensit} of sun 
light enforces the use of greater protection and a choice of the hours best suited 
for outside work The chromcitv of the exposure seems to be the most important 
single factor Carcinoma of the skin seldom occurs in farmers before the age 
of 40 years, although the} might have started continuous out of door work in 
childhood In sailors, the intensit} of the dail} exposure to solar rajs is re 
inforced bj the reflection of sunlight on the water and its effects arc perhaps 
enhanced bj the salt and wind consequent!}, carcinoma of the skin is not in 
frequcntl} observed in voung sailors with a rclativcl} shorter exposure than 
is found in farmers 




, Flp 24 — Vetasta'cs from et Idcrmoid carcinomas of the skin nre nre Lesions of the 
temporal front'll and malar reslons the scalp and the outer emthus of the e>e Kenerall) 
«« e *° the ireaurlcular ljmph nodes Lesions of the cheek. Inner canthus of the eye 

nasolabial fold and nose may or may not metastasize to the i rcaurlcular nodes 

FIC ’ — •rpldermold carcinomas which develop near the midline of the forehead inner 
canthus Df the c>e nose na olablal fold and checks maj metastasize to the subniaxlllary or 
ceralcal ljmph nodes 


There art definite racial differences in respect to the suspectibilit} to the 
development of carcinoma of the si in but these differences seem to be related 
simp]} to the texture of the skin and its pigment content In general, persons 
with a ruddv complexion, such ns avenge Seandinawans and North Germans 
seem to develop carcinomas of the skm after chronic exposure to solar n}s 
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‘ , accldentjI °veie\posuie, 01 following excessive unfilteicd mediation 01 
< te laigo .11 eas 01 aicas close to bone have been mediated, the low quality 
ie pi mini y beam used 01 the excessive scattcicd radiations resulting in the 
field is the common denommatoi and piobably bcais the i espons.bility foi the 
ultimate dciolopment of caicmoma In geneial, houcici, the gicat miniber of 



, c ' lrcl '' 0 '" a of the skin of the anterior abdominal -nail with nulit 
amounts of UdHuLs thfrt^-n™ 5 e^reTfo™ ° f S,t ‘ n " h,ch '’ ad rc0Pivcd CNCCSS| '° 


cases o£ eaiemoma of the skin lepoited as developing following thciapeutic ap- 
plications of indiation leqmrc close sciutmy Many supposed caicmomas aris- 
ing in the boideis of an aiea of ladioepidermitis, in a rccentl}' lnadiated le- 
gion, aie of questionable identity In excessively mediated aieas, a late ladio- 
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exposure, definite patches o£ hyperkeratosis appear Typical are the lesions 
o£ the skin o£ the ears and dorsum of the hands After a variable inters al, the 
hyperkeratosis gives place to the del elopment of carcinoma Carcinoma arises 
also from areas o£ the skin which although chromcalli exposed to solar rays 
haic not been nsibly altered 



Fig — Multiple dysker-vtotlc changes and multiple areas of early carcinoma on the 

skin of a man having worked all hta life as a farmer Notice the relatively good condition 
of the skin of the forehead 


Another important pin Meal agent capable of pioducmg caicmoma of the 
shill is the roentgen rag Exposure to the prim'll} beam of radiations or, more 
frequenth to scattered radiations reflected from objects hit b> the primar} 
beam, causes the dc\ elopment of a complex properl} called xooderma pig 
mentosum roentgenologicum (Ilessc) , the lesions ficquently end in carcinoma 
tous changes (Porter, Holthusen) Man} worthy pioneers in the field of radi 
ology paid with their lues for the knowledge which resulted in the present 
methods of protection In addition to this occupational form of cancer due 
to roentgen ra>s, carcinomas of the si in also rarcl} de\elop upon irradi 
ated areas (I ig 2S) In general t ' ajnas dcielop mail} jears after 
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reported seventeen casts of carcinoma of the skin developing in nitrate workers, 
most of these legions developed on the hands and feet probablv because of a 
carcinogenic agent contained m saltpeter plus added trauma Tar and pitch 
have abo been recognized as causative agent 1 -, but in marr of the reported cases 
of pitch and tar carcinomas, the concomitant c po-ure to solar ravs mav have 
placed an nnpoitant lole Caumomas developing on the skin of v.orkers of 
oil refineries, mule spinners, lnaflnnisfs metal lathe v orkers etf , have been 
attnbutcd to the rarnnogcnie a'tivitv of oils and paraffins dlutper; The 
classical evample of eauinorna of the stjotum of (himnev s». copers due to soot 
es rarch seen today 



the basis of lon-,- c t<in Jing d v s} to tie changes 

Fig- 21 — '* < rrucou~ carcinoma, of the in of the dorrum of the thumb 


The occurrence of carcinoma on bum scars is frequently observ ed (Lmmere, 
Treves; As a general rule, carcinomas developing on scars or severe bums oc- 
cur twenty to forty v cars after the accident, and arise usually from long- 
standing ulcerations A peculiar form of carcinoma of the skin of the ahdomcn 
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dermatitis maj result, and after many a ears a carcinoma maj deyelop on this 
indolent ulcer But here, carcinoma deyelops on atrophic, poorlv y ascularized 
tissue on a similar basis as it occurs in burn scars and probablj without rela 
tionship to the cause of these changes Finallv, carcinoma of the skin arising 
after irradiation of lupic lesions is also questionable, since carcinoma may also 
arise from a lupus which has not been irradiated 



Carcinomas of the skin maj de\elop in relationship with certain chemical 
agents the most frequently incriminated being arsenic The occurrence of a 
keratosis of the skin in mduiduals occupational exposed to arscnicals or as a 
consequence of medicinal applications of arsenic has been widely obsened, but 
the incidence of arsenical carcinomas is rather small in comparison with the 
wndespread industrial and medicinal exposure to this agent Characteristic 
of the carcinomas of the skin developing m patients who hay e received arsenical 
treatment is their frequent location in the palm of the hand, on the plantar 
region of the foot and in the inguinal regions Montgomery and W aisman be 
heve that these carcinomas are associated with a concentration of arsenic in the 
tissues and that they often begin as epidermoid carcinomas in situ Guzman 
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and thighs is frequently obseived in India among indigent ICjslimins, these 
caicmomas anse on the scars of hums caused by an c.iifhcnuaic bon] (kangri) 
winch is filled with smoldenng wood chaicoal and worn undei the gaiments as a 
poi table ealetactoi (Neve) 

Men aie moie liequcntly subject to cauinonia of the skin, peihaps because 
a gieatei inunbei of them do outside woik and because of difierenees m the 
chionicitv of cxposinc In caicmomas of the skin of unexposed aieas (trunk and 
exti entities ), the piopoition of males anil females is usualh compaiable Tlie 
age of patients with caicmoma of the skin is callable, but except foi xeroderma 
pigmentosum, caicmomas of the skin aie \eiv seldom observed m young in- 
dividuals In a ie\ lew ot 1,0G2 caicmomas of the skin of the face, de Cholnokv 
found only foify-five patients undei 40 ycais of age Ebeihard, in a review 
of 492 cases of caicmoma of the skin, found a median age of 72 years 

Pathology 

Gross Pathology — Caicmomas of the skin aie divided into two mam 
types, the basal-cell caicmoma and the epideimoid caicmoma The early 
basal cell caicmoma usually has a giav, somewhat tianslucent, appeaiance 
and may lie piesent as a small nodule beneath the thmncd-oiit ovei lying 
epithelium If the basal-cell caicmoma contains huge amounts of mucm, it 
may have a evslic appeaiance and may even shell out of its bed In the 
Inigo bas.il-ccll caicmomas, aieas ot yellowish ncciosis aie frequent The 
epidermoid caicmoma, often kciatini/mg, may show yellowish-gray aieas on 
moss section The huge epideimoid caicmoma with an uleciated suiface is 
heavily infected The laic swe.it gland caicmomas arc frequently deeply in- 
vasive and at times cvstic 

Caicmoma ot t he skill vanes m its inannci of giowth It develops out- 
waid to pioduce a buigeonmg tumoi , it may mfiltiate and ulcerate the under- 
lving tissues when it develops mwaidly, oi it mav spiead parallel to the c ur- 
face of the skin, involving the cpideinns alone oi including the papillary layeis 
(Stout) Both basal-cell caicmomas and epideimoid caicmomas may involve 
a wide zone with little mfiltiation m depth As epideimoid carcinomas grow 
deepei, thev often become fixed to undeihmg stiucturcs either because of in- 
flammation oi actual invasion Epidermoid caicmoma of the dorsal surface 
ot the hand is paiticulaily pione to become fixed to underlying fascia, and it is 
impossible to determine giossly whether such fixation is inflammatory oi neo- 
plastic The indolent, slowly glowing basal-cell caicmoma may', over a period 
of years, destiov the entne side of the face, eat away the cartilage of the nose, 
destroy' the bone of the antium, and cause death through hemoirhage 

Both epidermoid carcinoma and basal-cell carcinoma, if treated inade- 
quately, may heal over then surface and begin to spread m the deeper struc- 
tures This deep encroachment with spreading growth through manv ne 
tendrils of tumor is often unappi eciated by the surgeon, and exploration o 
a small previously' treated basal-cell carcinoma may reveal a tumor with un- 
expected deep ramifications The carcinomas of the sweat gland often recur 
locally and may invade underlying bone (Horn) 
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toll': Inll.iinin.it ion mat aieoinpam these Illinois (plasma cells hinphoet tes, 
nionomule ns) but iisualh tins mtlannnatoi \ exudate does not mtiltiate the 
t uinoi propel iht indiMdii.il tell ot the basil tell taiiinoini is eliaiaetei is- 
tiolh spindle with o\ ll niltlei fun ihioniatin and pool K delined iitoplasmii 
outlines Mitosis .no nsualh ft u m mimhei Melanin pniinent m.n he found 



Fig 35 — Bowens disuse ot tlie skin Mote haperplnsia nnd intact basement membrane 
(low -power enlargement) r'-aniza- 

Fig 36 — Bowens disease of the si in The high-power ctiHrwroent Q «er C enlargement) 
tion of the architecture numerous mitotic figures and foam cells (lnsh-powe 
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Microscopic Pathology — The earliest microscopic changes of carcinoma 
of the skin arc extremely difficult to evaluate Such changes can occur in a 
single focus oi in multiple areas (Willis) The earliest chang< m a keratosis 
is often observed ns an area of localised by pci plasm of the epithelium in w huh 
disorganization of the otherwise normal epithelium begins to occur With these 
changes, increased mitotic activity, particularly in the basal layers, appears J i 
Bowen's disease, there is thickening of the epidermal layer, and the basal mm 
bratic remains intact (I igs 35 and 3G) 3 he re me numcioiis fomi cells «nd 
mitotic figures, and nonstci cells with m viral nut In aio almost invamblv ob- 
served (Bowen) 



The basal cell carcinoma ntising fiom the hml layer of fh< + 
has many different pa tie ms, one variety of which often uu/,*. 
othei loot siipj>o its the concept that bis rl cell carcinomas 
dermil adnexa latlici than fioin the ordinary hisal cell Iff < < 
this tutnoi in its development, mutates the embryonal (h v> Iv, 
and sebaceous and Midonfcious glands These tumors can fc 
1 icj stnnds hliow foti of kciatini/alum, or may suggest Uur' 
Ihthei mfiupicntlv they aie cystic with areas of iniiuu (j 
Wancn Ins divided the basal cell caicinomns mto tin 
emomn, the basal cell cnuinomn witli foci of kerntiniz ition, th u 
epidermoid carcinoma (b isosipiamous cm emomn), ejatu ^ 
(adcnoidcs cjsticn), mid hair matrix cuemomn Most < r 
histologic types have little clinical significance The dfsita, 
carcinoma howcvci, rs important, foi some of these tmno> 
epidermoid carcinomas Multiple foci of ongin of lnsa’ 
appear, particularly m the superficial apicnjl oty 

of the tumor masses fnqucntly have a pal — ~ 

i ' ~ 
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Epidermoid ( ir< mom i ol tlx c ir 

ExtciJhi\c epidermoid < in morn t of tlu t< rnpor il md supriorbitil r< 41 on in a fern il 

Extciifcnc basal cell ( u< morn » of the ‘•bin of tlx ihm 

Epidermoid r irunorn i of the si in of tlx forchc id 

Exlensnc ba fc il cell < lrcinoma of tlx mm r canthus of tlx rj^lit * w 

I pidermoid c in mom i of tlx *4 in of tlx retro uirx wl tr if 41011 
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Hg 38 

Pig 37 — Early typical basal cell carcinoma of the skin (moderate enlargement) 

Pig 88 — Basal cell carcinoma adenoides cjsttca with the typical cjstic zones (very 
low power enlargement) 
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Pi \r* II 

B is iJ nil i m mom i oi tin o»l< r < i/jllai'* of |1jo tjt 
I pulounoid t in inoni i of t I k *-Km of the pri innciil ir ngion 

1\pn il '-low 1 \ guming ixtinMAc iionuhcritul lesion of the *eKin of the posterior client 
w ill (Bowen v dm i^e) 

Arei of moist i idux pulcrimtis showing pcripheril and centril regeneration of cpithelmni 
following pnllutm lointguitho ip\ for m id\ mud c irunonu of the breast 

B is il t ell o in mom i ol the ‘•Km of the lnterglute il sp u.c 

I pidirnnnd < in mom i ol tlu 'Ivin of tin dorsum of tlu hmd 
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of these, thirty two were females, while of thirty two patients with carcinoma 
of the shin of the ear (si\ basal cell carcinomas), only three were women 
Basal cell carcinomas may or may not develop from a pre existing area of 
hyperkeratosis and they occur most frequently on the shm of the scalp, nose, 
nasolabial fold, exelids, shm of upper and lower lips, chin, and forehead, they 
are rarelv found on the anterior aspects of the ears, preauricular, temporal, 
and cenital regions, or dorsum of the hands Typically, these lesions have a 
pearh appearance and arc usually well circumscribed, m the larger ulcerated 
lesions, the pearh appearance is observed only in the rolled borders of the 
lesion Their growth is slow and lesions having developed for years before 
medical consultation is sought are not infrequent Basal cell carcinomas may 
be predominantly exophvtic but a vanetv known os rodent ulcer is characterized 
by its destructive capacity and adianccd lesions may destroy cartilage and 
bone extensively in their slow but tenacious growth (Tig 92) Still another 
varietv of basal cell carcinoma may present a serpiginous superficial develop 
ment, forming arcs of a circle around areas of normal shin, these lesions have 
been described as flat cicatricial epitheliomas because of their apparent spon 
taneous tendenev to heal m places while developing further in other areas 
They are also designated as field fire type of carcinoma 

When basal cell carcinomas arise on unexposed areas of the shin they 
usuallv originate from senile keratoses and are frequently multiple, nonulceratcd, 
scaly lesions Some terebrant lesions mav continue their progressive dcstruc 
tion for v ears and the patients mav die of hemorrhage or infectious complications 
Epidermoid carcinomas arise most often from pre existing patches of hy-per 
keratoses and occui predominant on the shin of the cheeks, ears and pre 
auricular, temporal and malar regions as well as on the dorsum of the hands 
they are rarelv found on the forehead cvehds nose, nasolabial folds chin, or 
skin of the lips The typical epidermoid carcinoma begins as a wartv area the 
hcratotic surface mav be removed and the bleeding base rapidly covers itself 
with a crust which acquires larger proportions each time , finallv , an ulceration 
develops which mav be superficial but usuallv lias indurated borders and a more 
or less marked secondarv infection The growth of an epidermoid carcinoma is 
more rapid than that of a basal cell carcinoma but the long history of pre 
existing keratoses seldom permits a proper evaluation of time of development 
Epidermoid carcinomas arc not necessarily excavating some present an extensive 
outgrowth and onlv superficial ulceration but more often there is some degree 
of infiltration and fixation to deep structures, still others have a superficial 
spread or mav present multicentric growths arising from neighboring areas 
of hvpcrheratinization which finallv become confluent Invasion of fascia, 
muscles cartilage and bone tnav take plaee Local and referred pain is not 
infrequent due to secondarv infection and the infiltrating properties of the 
tumor Bleeding is not frequent but at times ven severe hemorrhage occurs 
from exophvtie as well as from ulcerating lesions 

Epidermoid carcinomas of the unexposed areas of the skin usually arise 
from burn sears other sears or on chronic inflammatory lesions Few epi 
dermoid carcinomas of thrse areas arise from apparentlv normal skin 
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appearance of the lesion and its location, caicmomas developing from pre- 
existing lieiatoscs aie often epideimoid, although this is not alwajs true A 
knowledge of the time of development and lnston of pievious tieatments is 
of help m avoiding enois of diagnosis Biopsy specimens should he removed 
fiom the clean boideis of the ulceiated aieas, should be deep, and should include 
some 1101 mal skin 



Fig 40 — r ipiltomn of the skin of the face suggesting 'i circlnonn 



Fig 41 — plnlitic lesion of the skin of the nose which was thought to be carcinoma 

Differential Diagnosis — The existence of definite pi ecancei ons dennatoscs 
is unquestionable Hypeikei atoses of the skin of the face and hands, resulting 
from chronic exposure to solai lays, often become caicinomatous The same is 
true of senile keratoses of the skm of the unexposed aieas of the body and o 
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The proportion of carcinomas of the skm which metastasize to lymph nodes 
is very small About one in every twenty epidermoid carcinomas of the skin 
of the face and neck metastasize to the preauncular, sub maxillary, or cervical 
lymph nodes, carcinomas of the dorsum of the hand metastasize more frequently 
about one in everv five lesions metastasize to the epitrochlear or axillary lymph 
nodes, the proportion of metastases increases to about one in everv three for 
epidermoid carcinomas of the lower extremities (Taj lor) 

Bowen, in 1912, described an atjpical and proliferative “precancerous” 
lesion of the skm which later, at the suggestion of Darier, was called Bowen’s 
disease This lesion is pale red, slightly raised, and maj acquire large dimen 
sions It usuallj appears on the unexposed areas of the skin, especially of the 
chest, although it is also rarelv observed on the skm of the face The growth is 
very slow (five to thirtj five years) , it seldom becomes ulcerated Two or more 
such lesions maj be observed simultancoush , although most eases present a 
single plaque This characteristic clinical entitj has been identified with 
certain histologic changes which are thought bj manv to be diagnostic (Stout) 
Unfortunatclj when a histologic criterion is chosen for the diagnosis, manj 
other lesions of the skm and even of the mucous membrane which do not 
present a comparable clinical charactei become assimilated in this disease, 
the result is rather confusing Montgomcrv believes that Bowen’s disease is a 
veritable epidermoid carcinoma m situ, but this view is not accepted bj others 
Metastases are seldom observed from these lesions To add to the confusion, 
basal cell carcinomas arising often simultaneously from the skin of the chest 
develop over periods of jears and mav present a comparable clinical appear 
anee although their histopathologj is quite different In summary, Bowen’s 
disease, undeniably a pathologic entitv, is difficult to differentiate fiom other 
lesions bj clinical and histopathologic criteria 

Carcinomas of the sweat glands are rare, they may originate from special 
ized sweat glands (apocrine, ciliary, and ceruminous) and arc consequently ob 
served around the anus evelids, and ears They are also observed however, 
on the skin of the axilla (Fig 32) and scrotum Their growth is slow thev 
tend to remain localized but may recur locallv Regional nodes are seldom impli 
cated 

Carcinomas of the sebaceous glands are also rare and develop slowly most 
often on the upper eyelids (Beach) but may also be found on the scalp, ear, fore 
head nose, chin, chest, and scrotum Beach and Severance reported six cases 
of metastases m seventy five patients with carcinoma of the scbiccous glands 

Diagnosis 

The diagnosis of carcinomas of the skin can be made clinically in the 
majority of cases, but a biopsy should always be taken to confirm this 
diagnosis Ninety per cent of the cases, in a senes of over 2 000 carcinomas 
of the skin, were accurately diagnosed clinically, while in over 1000 lesions 
which were diagnosed clinically as benign, 15 per cent were found to be car 
cinoma on histologic examination (Torrey) The histologic variety of carcinoma 
can also be diagnosed with a lugli percentage of accuraev on the basis of the gross 
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I ip -H — 1 \ pic U nodulni tui ban tumor of lorn; dutation with innumerable lesions of the scalp 


i 


Fib 44 — Same patient as in Pip 43 showing similar tjpe lesions occumnp on the posterior 
Chest wall This condition appeared in several members of the same family 
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arsenical keratoses Arsenical keratoses often appear in the palms and plantas 
and present clavuslike elections Montgomery estimates that about 20 per cent 
of these keratotic lesions may become carcinoma, their malignant potentialities 
should be considered rather than their benign appearance Of ninety three 
lesions diagnosed clinically as keratotic, 37 per cent were actually found to be 
carcinoma (Torrey) A biopsy, and often repeated biopsies i\ ill be necessary 
to establish an accurate diagnosis Cornu cutaneum is a keratotic malforma 
tion which needs to lie treated with care since 5 to 10 per cent of them present 
epidermoid carcinoma at then base 

Lesions of psoriasis nun be confused with multiple basal cell carcinomas 
of the skin of the chest, the typical occurrence of psoriasis on the skm of the 
elbows and knees may suffice to mal c the diagnosis, but biops% ma\ be neccs 
sary 



Hg 42 — B nlgn veirucous lesion of the kin of the face giving a clinical afpearance of ex 
tensive carcinoma 

The serpiginous type of tertiary syphilis of the skm may reproduce the 
appearance of a superficially spreading basal cell carcinoma , the inflammatory 
type of syphilitic lesion of the skin of the nose (1 lg 41) ma\ also be confused 
with carcinoma, the biopsy easily solves these problems of diagnosis 

Nonpigmentcd nexn may be confused clinically with basal cell carcinomas, 
this is also true of the nonpigmentcd malignant melanoma which may, m addi 
tion, be misdiagnosed Justologically as a basal cell carcinoma The lack of radio 
scnsitiMty of the lesion should betray the error in diagnosis 
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epithelial lesion chaiactenzed by its multicentnc deielopment and slow growth 
The individual lesions have a tianslucent grayish appearance (Eonehese), at 
times appeal peaily, and may attain laige dimensions (Figs 43 and 44) 

Gloimis tumors aie laie, geneially aiismg near the nail bed of the fingeis 
and toes, but may also be found on the foiearm and othei paits of the body 
They aie cliaracteiistiealh painful and do not become uleeiated The ongmal 
description of these tumois w as made by Masson The glomus is a normal 
\ascular anastomosis without mteiienmg capillaries and includes special 
arrangement of muscle and none tissue Munay and Stout identified the 
epithelioid cell of the glomus tumoi as the penci te of Zimmeimann, thus offenng 
an explanation foi the occuiienee of these tumois m paits of the bodv wheie 
glomus is not normally piesent 



Fig 4G — LimphOMrcoma of the si in of tlic nech in i ionns rmn (Courtesx of Dr I' Bac- 
lesse Department of Padiothcrnp' Radium institute of the Unnersilj ot rin. j 

Kaposi’s sai coma is a malignant lesion most often found on the shin of 
the lowei extremities, usuallj occius in men 50 to 70 yeais of age, and maj 
detclop slowly for mam jeais The mdmdual lesions usuallj begin as red 
maculopapulai manifestations undei 1 cm m diametei, which become daiker, 
piobabh as a consequeiice of hemoiihage and disintegiation of blood, an 
may also become cjstic Edema of the extiemities often accompanies these 
lesions, and bleeding and secondaij" infection aie frequent The spread is in t ie 
form of new contiguous lesions which mm be due to dermal spread Metastases 
to ljmpli nodes and distant wscera maj occui Then histologic appearance 
is characteristic 

Mycosis fungoidcs is a malignant skin condition with the nncioscopic ap 
pearance of lymphosarcoma It is easilj' confused with the skin manifestations 
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A sebaceous adenoma maj resemble a basal cell carcinoma because of its 
pearl} appearance, but it is usually softer (Nomland) Benign, verrucous, 
chronic inflammator} lesions of the shin may spread o\er large areas and 
appear as an c\ten$i\e carcinoma {Tig 42) 

Pseudocpithehomatous hyperplasia is often confused microscopical!} with 
epidermoid carcinoma because of the deep penetration of the rete pe^s and the 
apparent isolated nests of epideimal cells found deep in the biops} In this 
condition, polymorphonuclear leucocytes are often seen infiltrating the isolated 
islands of squamous epithelium It does not usual]} occur in epidermoid car 
cinoma The indiudual squamous cells are also well differentiated and 
naturall}, if serial sections are made the deepl} penetrating fingers of 
epithelium are seen to be continuous This condition occurs in man} chronic in 
flammatorj lesions such as tuberculosis, svphilis yancose ulcers and fungus 
infections of the shin (W iner) 




Fig t-> — IVnlgn pigmented papillary ne\l of the *ktn of the forehead 

Lesions of neurofibromatosis (yon Recklinghausen s disease) appear as 
multiple, nonuclcrated, subcutaneous tumors of yarious dimensions, pigmentary 
disturbances (cafe au bit spots) ma\ precede or accompany these nodular 
lesions They ha\c an easily recognizable histologic appearance 

A rare lesion of the shin of the forehead and scalp, yanouslv referred to as 
endothelioma cylindroma, or 'turban tumor” may be confused climcall} and 
histologically with basal cell carcinoma The “turban tumor” is a benign 
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greater ease A wide electrocoagulation of a skin carcinoma can also control 
the tumor but here, again, the necessity of assuring that all of the tumor has 
been destroyed implies large areas of destruction and consequent sccondan in- 
fection and starring, which even when tustified are not as satisfactory as a wade 
surgical excision 01 adequate irradiation Electrocoagulation as well as the 
application of csehaiotiC' can be done with a scientific understanding of the 
nature of the tumor and of the ncccssite of its total destruction, but more ire- 
quenth these means became of their ‘practical ’ aspects are used by un- 
skilled practitioners and result m onh paitml dcstiuction of the tumor and m 
deep difiusc recuircnccs EVkcrmani, to make matters worse the destruction 
of a tumor In these means seldom contribute' the necessary specimen for 
micro'copic confirmation of the diagnosis 



Pj 5 'I — I i. ; i- i jtr^ o r the c i i - j of lltt crj'-'jl m a- " - 1 1 P ' r: 

cutdD^jTi oZ the upp - Jjp zrulupJe <3 si e^to-es oZ the 

4J — ^rr* 1 patient ai f excision and s’ an graft- 

The most common causes of failure in the treatment of carcinoma oi Au- 
stin are (1; the administration of treatment bv unskilled personnel " y 
supemsion (2) the systematic use ox a single method or technique of treatment 
to cover all eventualities (3; the lack of histopathologic confirmation oi clan 
diagnoses and m the case of surgical excisions, lack of microscopic verification 
of the adequacy of the treatment, (4) the concept of primary healing as a 
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of lcucemia and Hodgkin's disease, and for this reason its identity has been 
contested (Symmcrs) My cosis fungoides dev elops m the form of raised skin 
plaques which pass through several periods of development over many years, 
extend over large areas of the body, and may become bright red or brown in 
color An outstanding character is its failure to metastasize to lymph nodes 
or viscera The lesions are very radiosensitive and locally curable, but develop 
ment of new areas, repeated treatments, and infectious complications finally re 
suit in death Surv ivals of fifteen to tvv entv years arc common 

Metastatic carcinoma of the skin may occasionally be taken for a primary 
lesion, particularly when a solitarv metastasis becomes ulcerated, but these cases 
are infrequent Gates reported a collected senes of 231 cases of metastatic 
carcinoma of the si in from lesions in the breast, stomach, ovarv, uterus, kidney, 
etc There was a solitary skin metastasis m only nine instances, and, although 
the metastatic lesion usually appears near the source of ongin, it may be found 
verv distant from the pnmarv tumor 

Treatment 

Carcinomas of the skill are theoretically curable by a variety of 
therapeutic means, such as the application of esclniotics, cryotherapy, electro 
coagulation, cauteiv excisions, scalpel excisions curietherapy , and roentgen 
therapy In practice, however, the injudicious application of any of these 
methods is responsible for frequent failuies which render incurable what 
onginnll' was an innocent lesion 



The local application of ut/ric acid or of a 2 i»c cJdond paste results in 
fixation and necrosis of normal tissues as well as in the destruction of the car 
cinoma however, the extent of the destruction, the secondary infection, and the 
pain which follows the procedure cannot be justified when more efficient means 
are available Mohs raised the cscharoties from -their indiscriminate use by 
quacks to a scientific level Bv painstaking plane In plane, histopathologic 
control and bv tracing the remaining areas to be treated, Mohs has succeeded 
in curing rather notable cases of carcinoma of the skin His method requires 
especial! \ trained technicians absorbs time, and would 1* justified if other 
methods dul not accomplish the same mms with greater certainty and with 
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tions 01 cosmetic lepaii But nhethci suigcn oi i acliotliei <ip\ is employed, it 
must be «i]>plietl lit expotienccd plnsici.ms who lm\c a definite knowledge of the 
palhologi of cancel 

Uuitn mi itM't - -I’aduini has been used successful m the tieatmcnt of 
catunoma ol the skin, both m smfacc application and in mtcistitinl application 
The siutaic application of ladmm lequiicx the time-consuming picpaiation 
ol special molds and \ci\ caicful planning ol the tieatnienl, but, at best, its 



Fig j 2 — LpitUi moiil circinoma of the dorsum of the hand 
rip 53 — Same pitient folio" inp evcislon and *-kln praft 

lcsults aie not as satisfaeton as those of adequate locntgcnlhciapi m legaul 
to the contiol of the disease and the cosmetic lcsult Intcistitial curiethcrap) ls 
an expeditious method of tieatmcnt which is onh justified in small lesions 11 
these, howcvci, a suigieal excision is often moie convenient The mtcistitia 
application of l adiuin cames the unqiieslionablc dangei of nonstei dilation o 
the tumoi due to uneven distubution of ladiations and also the high possibili > 
of late radionecrosis of the tieated aiea 
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cntenon of cure, and (5) the self satisfaction emanating from lack of adequate 
follow up of patients In this, as in other forms of cancel, the skill with which 
therapy is applied may be more important than the choice of method , but there 
is no special advantage attached to mam of the methods which are used except 
that they do not require great skill The treatment of carcinoma of the shin 
may he reduced to the choice between its destruction by means of radiations 
oi its eradication by means of surgical excision The choice of therapv depends 
mostly on the location of the tumor, its extension, and on the history of previous 
treatment When the control of the disease can be accomplished with equal 
certainty by either radiothcrapv or surgery preference raaj be given to the 
type of tre itmcnt which assures a better cosmetic lesult or to the one which 
can be accomplished with greater ease, but no such practical consideration 



Fig 50 Fig 51 

Fig 50 — Epidermoid carcinoma of the skin of the scalp arising on a sebaceous cjst 
Fig 51 — Same patient following excision and graft 


should be entertained when the chances of control of the disease arc hampered 
by the choice of method Surgcrv will be chosen in some instances because its 
ladieal intervention offers the patient the best chances of permanent control 
of a carcinoma, in other instances, surgerj will be favored only because of its 
expeditious character Radiotherapy will be indicated because of its ability, 
when adequately applied, to destroy the carcinomatous tissue selectively with 
out mutilation or dysfunction and with little or no visible sequelae, m other 
eases radiotherapy will be indicated because the extension of the lesion and its 
infiltration of deep structures mal c its treatment by any other method cntirelv 
impossible In other instances, radiotherapv will onlv be chosen because it 
will accomplish with less difficulty what would require repeated surgical interven 



Fl » 57 Fig 58 

-L ^ ame Patient after wide evcision and application of a tube pedicle graft. 
0 ‘' ame Patient after completion of plastic repair 
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Surgery — A wide surgical excision is a very satisfactory form of treat 
ment for carcinomas of the shin whenever the excision can be carried out with 
out subsequent disfunction or esthetic impairment This applies to small lesions 
of the cheeks and cervical regions, where a surgical excision can accomplish 
without difficulty and in a single act the complete eradication of the tumor 
Cautery excisions have no particular advantage, and, m fact, thev modify 
the specimen, rendering its histologic study unsatisfactory The adequacy of 
a surgical excision should always bt verified by microscopic study of properly 
selected sections of the specimen (figs 34 and 47) If tumor extends to the 



*1ST 54 Fig 55 

He 54 — Ei Idcrmotd carcinoma of the plantar surface of the foot In a Negro 
Fig 55 — Same patient after excision and kin graft. 


limits of the excision, the probability of recurrence is great and a wider excision 
of the diseased area or the administration of radiotherapy should be con 
temphted In general, a margin of 0 5 cm bevond the apparent limits of the 
tumor is sufilcicnth safe for the excision of well delimited tumors Unskilled 
surgeons usually remove a wide area around the surface of the tumor but fail 
to excise decplv enough frequently cutting through the deeper part of the 
tumor Even m the case of an early, apparently harmless basal cell carcinoma 
such an error may lead to a diffusch infiltrating and deep recurrence with a 
lessoned chance of cu^ When the limits of the lesion arc not well outlined 
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Fic t * — Superficial bt-tl-ct.il nruncmi of the sMn of the bn dee of the no-t in in ic»il 
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max nnpli mutilation 01 lmpaiimcnt of function In such cases, piefeienct 
should he "lien to loentgenthc lapi This mil, of necessili , he a laboiious pio 
tiaeted comse of tiealmcnt which mai achicic the consciiatnc contiol of the 
disease and which does not mteifeie with a ladical inteiiention in case of 
failuie Obuoush, in moie adianced cases of eareinoma of the shm of the 
hands, nothin" hut an amputation is loeiealh indicated 

Suigcri is also the ticatment of choice loi caicinomas of the shin of un- 
exposed .liras of the hodi Often in these mens a large amount of tissue can 
he excised without lncomenicnce .Simple excisions, excisions followed hi shin 
giafts, oi amputations should lie consideitd m ease-, of eaicinoma of the lower 
extiemitics tl'igs 14 and 111 In all Illinois mixing liom sr ai 01 fiorn lupus, 
the surgical ticatment is the method of choice AVhcneicr a eaicinoma of 
the sweat glands is suspected piefeienct should he gncn to its suigical re- 
moial ITnallx, in cases in which inadtepiatc liiadiation has lesulted in marhed 
changes and in leeuiience a tadical surgical excision, no mattci how laborious 
oi extensile is the onli hope oi cine foi the patient (I lgs 10, 17, and 18) 



I is C'l 1 i- 

Fig CD — Ba'-il-cMl c ireinom is of tii* m c oIabi ll fold and upp^r lip 
Fig 70 — c am* patient tliro \*ary aft* r ro* ntg* nth* rap 


In the ticatment of metastatic eaicinoma fiom pinnan lesions ebon here, 
the ladical dissection of the limph nodes of the nech, axilla oi inguinal regions 
is the logical theiapcutic appioaeh 

Roextgi xTiin \p\ — Of all the forms of ticatment of carcinoma of the 
shin, roentgenthcrap^ is the one which has the widest lange of indications an 
the gieatcst adaptabilit} to the peculiarities of the gncn cases, but it also re 
quires application with the gieatcst skill Rocntgentherapj is actualh contra- 
indicated in icrj few instances, such as m the treatment of carcinomas arising 
from scars In most other instances wheie surgerj is preferable, the choice is 
purely a practical one 
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or when its extension is such that the resulting wound cannot be closed with 
out deformity, h wide excision followed by shin giaft is preferable (Tigs 48 and 
49) or radiotherapy rather than surgery should be administered This is par 
ticularly important near the ey es, ears, and nose 


Fig 67 



Fig 68 

Fig 6i —Basal cell carcinoma of the skin of tin* chin 

Fig 68— Same patient five jears following roentgentherapv 

When a small carcinoma is sunounded b\ multiple by perheratotie lesions 
a mde excision, including these potentialh malignant lesions, followed by a 
skin graft mat be the most satisfactorv means of aioiding repeated treatments 
to neighboring areas Superficial carcinomas of the skin of the scalp arc ade 
quately treated by c\cision and si in graft (rigs 50 and 51) Lesions of the 
dorsum of the hand which ha\e not m\aded in depth can also be \ery satis 
factonh controlled hi an excision and graft (rigs 52 and 53) The expeditious 
character of the procedure is an important factor here, but carcinomas of the 
dorsum of the hands max be adherent to tendons and their surgical treatment 
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the nose, and of extensive 01 diffusely infiltrating lesions elsewhere, the 
suppleness of locntgenthciapy and its a’d.ipl.ibility to the pcculiai requirements 
of the lesion 01 oi the legion (.innot be excelled bv any othci method (Regato) 
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Fig 71 rip 76 

Fig 71 — l.»xtcnsl\c epidermoid cucinoma of the skin of the nose 
Fig 76 — Same pitfent three ye irs following roentgcnthcrapy 

The in\asion oi oi the pioxnmty of a luinoi to cartilaginous or bony struc 
tures is not a contraindication to loentgcntheiapy but simply a cncumstance 
requiring special adaptation of techniques (Rigs 79 and SO) Single trealmen s 


C \NCER OP THE SKIN 


159 


The success of roentgentherapj depends on its abilitj to achieve, as nearly 
is possible, the homogeneous distribution of a minimum amount of radiations, 
assuring complete destruction of the tumor, throughout the entire tumor area 
Failures maj result from insufficient irradiation or uneven distribution of 
radiations In carcinomas arising in certain areas of the face, the aim of 
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FlK 71 — Epidermoid carcinoma of the si in of the temple 
FIs i —Same patient following roentgen therapy 

sterilization of the tumor is closelj followed bj the important consideration of 
preserving the normal structures and avoiding disfigurement In the treatment 
of carcinomas of the cvelids of the inner and outer canthus of the ejes, of the 
skin of the ears, of the preauricular and retroauncular regions, of the skin of 
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Fig S„ Bisal-oJl careiiKnia of the s3v n 
Fi? S2*T*e Pit atn* 'o’bTn- ^otrntgd’ . 


CANCER OF THE SKIN 101 

using unfiltered radiations can be applied with impunity in the treatment of 
small lesions or of those so situated that the resulting atrophy can be easily- 
dissimulated But such technique frequcnth leads to undesirable results when 
applied to carcinomas of the eyelids Late radionecroses are frequent when 
such massue treatment is applied to si in lesions o\erl\ing bone such as in the 
preauncular and rctroaurieular regions Painful chondronccrosis often follows 
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Fif 7 — Basal cell carcinoma of the skin of tie preajncular region with invas on into 
tho concha of the ear 

rig 7S — Same patient three a ears after roentgontherapj 



lnvnaiU C iho m I rifS™° U oI u « »' anihcll* prcling aupeniclally an I 

lllata aaclt - Sam " pa,k, ' , M,0 " 1 "= rocntscitherj, y nlth conipkte healing In apUc ot ear 




C .’XIT 


KA 

the iapi<] dcli.cr. 01 large amounts of lov. qualit; radiation*, sud] practical 
aspect is far iroin r ompensating 101 the uimpial distribution of radiations or 
c* -.C' ssn (. srrjufla' The rri'thod arromplishr, nothing that cannot be excelled 
with tin adrqu.il' administration of ron.cntionil locnlgenthcran (Garcigaj 
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Basalt ell and epidermoid carcinomas of the ^nn c dio'* a different iadi> 
sensitrit; but are equal!;, radio' urable No diffcrcri'ts m dosage of radiations; 
are •warranted, and time is no greater ehan'e ox reeurr'nee in cither cas- 
provided the treatments are adequate Recurrences following roentgentherap.^ 
can be a-enbed and oiten traced bad: to a definite defer t in the technique o. 
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the application of unfiltcred radniions to lesions of the nose and ears On the 
contran, well filtered radiations applied with com omen t protraction eliminate 
these untoward effects while assuring the success of this conser\ati\c treatment 
(Alcrritt) The size of the lesion and its location will determine the qualits of 
radiations needed, the maximum daiK dose administered and the required pro- 
traction The minimum total dose which is neccssarv to sterilirc the tumor will 
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mcm able 1 01 a laige gioup 01 patients with caicmoma of the skin, the period 
oi eontiol m.i\ be leasonabh limited to thiee leais since lecunenees are laie 
atlei that penal In presenting huge statistics of lesults, most authors ha\e 
been eonfionted with the pioblem of a laige nnmbei of deaths due to inter- 
nment disease m gionps ot patients who, as a mle aie adianeed in age 
Patients who die oi mteiciment disease within this penod cannot be entirely 
eliminated m the computation ot lesults foi some could ha\e developed lecur- 
lence of eaiunom.i If these cases aie included m t he statistics and eonsideied as 
failmes theicsult is equalh inaceuiate Maginissoii computed Ins failuie late m 
the gioup ot sunnois and multiplied the minibei ot deaths fiont niteicuiient 
disease In this iaetoi Thus he lound a lnpothetic liumbei of failutes, which 
might ha\e ou lined m that gioup and added it to the known liumbei of failutes 
toi the final computation Calculated m this manna JIngnusson found that 
the thiee-i eai simn.il late in 371 patients with basal-cell caicinoinas was 93 pel 
cent and m 174 with epidennoid eateinomas it was 77 pei cent 
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«kin of the cheek hums 


Fitr il — Vd\anced ba -'ll -cell c't rcinoim of the «kin of the cheek hatins in\ adtd the 
nasal fossa the ni'i\ill'ir\ antrum and the orbit , 

Fig 92 — Same patient following admimsti ation of roentgentherap\ o\ jihwTVii the 
seven weeks The patient remains well in spite of the evcessixe destruction produce 
tumor Notice almost complete absence of sequela due to the treatment 


Fiom 1934 to 193S 1 033 patients with basal-cell caicmomas and 511 with 
epidermoid caicmomas weie tieated at The Holt Radium Institute of Manchestei 
The net fiie-\eai sui viral was 96 pei cent foi the basal cell and SO pei cent foi 
the epideimoid The o\ei whelming majontv of the patients tieate 

with ladium (Pateison) A gioup of 14S patients who died of niteicuiient 
disease hefoic five reals was not included m the computation About 65 pci 
cent of the patients weie orei 60 reals old 

From 1939 to 1942 367 patients with a total of 545 basal-cell caicmomas, 
plus 154 patients with a total of 197 epideimoid caicmomas, weie tieated at the 
Ellis Fiseliel State Cancel Hospital Ebeihaid computed the results m these 
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treatment No carcinoma of the shin can be called radioresistant the reputed 
radiorcsistancc of the adenoides cjstica type of basal cell carcinoma is a myth 
In general, metastatic adenopathies from epidermoid carcinomas are more 
satisfactorily managed by radical surgical treatment, in the case of isolated 
prcauncular metastases a thorough roentgentherapy may succeed in sterilizing 
the node without a facial paralysis and because of this its use may be considered 



Fie 85 Fig 90 

,,, fp — Advanced basal cell carcinoma of the skin of the nose tuning imaded the Car 

tlllGC and the facial bone 


big 90 — Same patient remaining ■ 
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Prognosis 

Carcinomas of the si in base the host pro 0 nosis of all malignant tumors 
which affect man But, as it has been pointed out, this rclatitc ad\ antage is 
frequently wasted by the administration of inadequate treatment leading to 
incurability ConscqiicntK , the greatest efforts should be made to assure ode 
quate treatment c\en in the most incipient lesions 

Under ideal circumstances failures of treatment can be reduced to i 
negligible minimum and few untreated cases are seen which may be considered 
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the skm at the Royal Caneei Hospital of London of 174 patients with basal- 
cell carcinomas, 159 (91 pel cent) smwved tin ce jcais, 59 patients (70 per 
cent) suivived tin ee jc.us in a senes of 84 eases of epideimoid caicmoma 
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cases using the method of Magnusson and found that the three} car sunuil 
rate was 87 per cent for the patients with basal cell carcinomas and 75 per cent 
for those with epidermoid carcinomas Most of Ebei hard’s patients wcic 
treated b> means of radiations, onl} a total of setent} seten lesions were treated 
surgicall} , the group had a mean age of 72 scars and patients were not selected 



Fig 93 Fig 94 

Fig 9 — I pidermoid carcinoma of th«* malar region 

Fig 94 — Same patient following roentgenthrrapy for the i rimary lesion t preauricular 
metistasls do\ sloped pro\t 1 by blop y The patient remains well and without facial parallels 
three years after roentgen therapy to the li rophadenopathj 

Statistics on smaller numbers of selected casts rm\ shott a still better 
proportion of good lesults The site and the size of the lesion hate a definite 
bearing on the prognosis but ten adtanced basal cell carcinomas which bate 
reccited no previous thtrips mat still lie controlled (I igs 91 mil 92) The 
presence of a metastatic adenopath} darkens the prognosis of epidermoid car 
emomas Recurrences followup inadequate excision or irradiation hate the 
worst prognosis 

The comparison of results of different methods is often unfair due to the 
different choice of cases and the unequal skill with which treatments arc 
applied Smithcrs reported the results of roentgentherap} in carcinoma of 
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the skm at the Rovil Cancel Hospital of London of 174 patients with basal- 
cell carcinomas, 159 (91 pel cent) suivived thiee j ears , 59 patients (70 per 
cent) sui lived thiee jeais in a senes of 84 cases of epideimoid carcinoma 
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M VLIGN \\T MI IANOMAS OI Till SKIN 
Incidence and Etiology 

tmltr the term mthiumns there art « group of slim growths whuh contain 
melanin pigment nml which appear on the s.1 m surface The great magoritj 
of these tumors are pigmented nt\i nml hate n benign clnnctor which thCA 
keep throughout life Howc\cr, a significant group among them arc the mahg 
nant melanomas which m\ dciclop from a benign nc\us or less often mnA 
nri.se on normal t>hin 
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Malignant melanomas aie most often obseiv ed in patients 40 to 70 jears 
of age and aie equally fiequent m both sexes They have laieli been found 
m the Amencan Negio (Andeison) but have been lepoited as common among 
the N'egioes of the Anglo-Egvptian Sudan Hevvei lepoited a gioup of forty- 
seven cases of malignant melanoma m Xegioes of the Sudan, in 75 pel cent 
of ii Inch the tumoi had developed on the leg and on the plantai legion of 
the foot 

The piopoition of malignant melanomas to othei foims of cancel of the 
skin mil laiv accoidmg to the institutions fiom uhicli they aie repoited 
In oui hospital ulieie a gieat nnmbei of lural patients aie tieated for cai- 
cinoma of the skin, theie is a malignant melanoma for eieiy thnty-five cases 
of cancel of the skin 



Fig 9o — Benign darkh pigmented Inin ne\ui of tlie outer ctn'lius of the cl e in n \ oung girl 

About 65 pei cent of the malignant melanomas del elop on a benign nevus 
(Webstei ) (Pig 104) Main veais may elapse befoie, explosively oi msidi- 
ouslj , the benign nevus becomes malignant Gnome nutation oi tiauma may 
play a lole in this tiansfoimation The liany, fanly laige congenital nevus 
usually light biomi m coloi, is one vanant of the benign nevi which piac- 
ticallv nevei becomes malignant It is also significant that veiy laiely does 
a nevus become malignant befoie pubeity The bathing tiunk nevus (Con 
wav) and the naevus minis latens (Pack) take then name fiom then unusual 
appeal ance aud also lately become malignant 

A laie foim of benign nevus, the so-called blue nevus, was found on the 
skin of the upper extiemities and head m twenty-eight of thnty-three patients 
leported by Webster It very seldom shows malignant degeneration and is 
rarely laigei than 15 mm , but because of its ongin fiom mesodeim its malig- 
nant variant is called melanosaieoma 

Pathology 

Gross Pathology — The benign nevus may have many diverse foims, lang- 
mg from flat to sessile to papillary (Figs 95 and 96) Sometimes it is hairy, 



CVNCFP OF THE SKIN 


1G9 


MONTGOMERY H-, and W VISM VN M I pithelioma Attributable to Ar erne J 
Inve*t Demat 4 3(55 3 1°41 

ML THAI M It and STOUT V P The Glomus Tumor Into tigation of Its Distribu 
tion and Behatior and the Identitv of Its Fpithelioid Cell Vm J Path 18 
1S3 203 1942 

de N \\ VSQLEZ S Meta tn izing Ba al Cell Carcinoma J Path 4 Bact 53 437-139 
1941 

NE\E E F Kangri Burn Cancer Bnt M J 2 12o3 l2oG, 1923 

NOMLVND P Senile Sebaceou \denoma Vrch Dermat 4 Svph 22 1094 1009 1930 

PVTFPSON B TOD M and RLS^ELL M The Pc ult«! of Radium and T ras Therapv 
m Malignant Di ea e, Second Stati tical Peport 1 rom The Holt Radium Institute 
Manche ter Edinburgh 1946 E 4 S I ivmg tone 

mil LIPS C Multiple Skin Cancer V Stati tical and Pathological Studs South 31 
T 35 5*3 ./W 1912 

I OI.TEP C \ TLe Sargicat Treatment of \ ra\ Carcinoma and Other Seiere \ ra* 
Ie ion« Ba ed Upon \nah«is of lortrScxen Ca c« J M Ti. earch 21 3*>7-417 

1909 

D rg I EC VTO J V Di eti ion of \rticle b* EBEPII VTD T P 

I OHO V H Cancer \ ol Bol In t dc med exper para el e tud s trat d cancer 10 
41" 439 1033 

I ONCHFSE 1 Multiple Benign Epithelioma of the Scalp (Turban Tumor ) Vm J 
Cancer 18 S"^Ss7 1933 

JOLVIfiRF C Le xeroderma pigmento um The i Fnculti of Medicine of Tolou e 

1910 

<*CIIPSH r Cutaneous Carcinoma I\ Vnalr is of 20 Ca es in Negroe Cancer Pc earch 
4 IJ9 12’ 1914 

SFVrRVNCI VO bet BE VCII V 

SMITH!! S D W The \ n\ Treatment of Vcc* ible Cancer, Baltimore ]9|G William 
4 W ilkins Co 

‘-TEW VI T I W ^e M VPTIN II E 

STOUT V P Malignant Manifestations of Bowen s Di ea«e New York State J Med 
39 *01 <09 1939 

^TOUT V I Oro s I athologr of Cutaneous Cancer, Vrch Dermat 4 Srph 53 >9" 

59S 1946 

*t\MMI 1 S Douglas Mvco is Fucgoide as a Clinical and Pathologic Noncxi tint Vrch 
Ikrmat 4 &vph 25 1 5 l°u_ 

TWIOl GW NVIIIVN^ON 1 T and W D T Fpidermoid Carcinoma of the 
Ixtrcmties With I cftrencc to Ltmph Node Invohcmcnt Vnn Surf. 113 „t»s 
27^ 19« 

TOl I L\ I V and I FV IN F V Compari on of Clinical and Pathologic Diagno < 
of Malignant Coodittor* of tin Ng ln \rch Dirmat 4 N*ph 43 C3_ ^37 ]9ll 

TI I V F.S N nnd I VCK C T The Development of Cancer in Burn Scars \ n \nahsis 
and Peport of 3t Case Surg Cvnee 4 ON 51 749 7*2 1030 

UNNA, I C Caremom dcr ‘-eeman<haut, in Die Hi topatholo„ie der llautkrankhciten 
Berlin ]t 04 \ Uirs herald 

W VI I IN M- 10 P GVTIb O ard BUTT! PI IEI D I W The V aluc of Hi tologic 
DifTcrcnti-iiioa of Ba a! tell Carcinoma New lowland J Mol 215 1060 JO* I 
]93G 

W VPP1 N s* on] IIOI I I no V Ntu !i of I a!hoIo„icall\ \enfiid I pidermoid Car 
Ciuoma of the Nkin '-urg ( rnec d Ol t 69 ~2G "3" 1 '39 

W VI PI N N an 1 W VI 'I W N Tumor of b 1 aceous Glands \m I lath 19 441 
4o9 1013 

Will I 4 * 1 V lurther c tulies on the Mol of Origin of Carcinoirn of the Ng, n 
Career I e earch 5 ir * 4’9 19 Ij 

WINIP L. H I eo *1 pithehoiratrus Ilvperpla ia Vrch I) mat d ‘■inti 12 < r 

«G" l* 12 


M \I K»N VNT All I, \NOM \S Ol TUP SKIN 
Incidence and Etiology 

l mKr tl c term melanomas thin. an. a group of shin growths which contain 
ir damn pigment nnd which appear on the &1 m surface The great nmjontv 
of these tuners arc pigmented nevi and have a benign character which thev 
keep throughout life However a significant group among tf cm ore the mofij 
rant nrTanomrr wh eh rav develop from a benign nevus or less often mav 
arLsc on normal si in 
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Fig S*' ^rccL e of Hinj-hatjc drainage from i^alinjdnt *■ ^anotr su r th e cl n * -*P 2 ^ 

and lor ^rtr^rntia^ 
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and it may vary in color from the normal shade of skin to coal black The 
congenital forms, which have less tendency to be pigmented, may spread over 
a large area 

The malignant melanoma has indefinite margins and is usually deeply 
pigmented, superficially ulcerated, and \ery film It is very unusual to find 
it totally nonpigmented There mas be fingers of brownish black pigment 
extending from the tumor, and, as it grows, well delineated, slightly ele\ated 
satellite nodules may be obsened The cut section of the tumoi shows the 
extension to be much deeper and bioadcr than its surface area might indicate 

The pigment in the freckle type of melanoma (Fig 107) is usually not 
dark The tumor tends to be rathei supeificial, spreading peripherally through 
the outer layers of the si in The subungual melanoma picsents early pig 
mentation beneath the nail bed and, in the ndv -meed stage, a black fungating 
ulcer with complete destruction of the bed These lesions aic usually well 
demarcated, limited by the fascial planes of the distal phalanx This limita 
tion in spread is similar to that m infection, and therefore this variation of 
malignant melanoma was designated by Hutchinson as “melanotic whitlow “ 



Fig 96 



Fig 97 


Fig 96 — Benign papillary pigmented sharp!) demarcated nevus of the toe 
. — Malignant melanoma arising from the skin of a toe with ulceration and t) pical 

sooty halo about the periphery 


Mftvstvtic Spread — There is no tumor which disseminates more widely 
or involves more organs than the malignant melanoma It can, in fact, involve 
any organ This is one tumor which, after it has grown through the capsule 
may reach \cms and disseminate through the blood Regional lymph nodes, 
lner and lungs are invariably affected A malignant melanoma tends to 
enlarge the organs it involves (the liver aery frequently weighs over 5,000 
grams), often its metastises aie pigmented This is why it is sometimes 
designated as the “black death ” These metastases, however, may vary in 
color from nonpigmented to sooty black The tumor frequently spreads to 
organs not usually the site of metastases such as the spleen and heart In 50 
per eent of our autopsied cases, the heart showed involvement by tumor 
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Microscopic Pathology — The microscopic appcaiance of the nevus may 
have sevcial valiants The lieval cells, howcvei, tend to foim small clumps 
(Fig 101), which, at times, show conspicuous melanin pigment within or just 
outside their cells Invariably with caieful search some pigment will be found 
in evciy nevus Stiuctuies may be found which suggest tactile end organs 
At times, it may be veiy difficult to say whethei a nevus is malignant or 
benign, since it has no boundaiics The blue nevus is made up of interlacing 
stiands of fibious tissue associated with libbonlikc, melanin-containing cells 
Invanably an aica of nonpigmcnted coiium is picsent between the tumoi and 
the cpidcimis (Monlgomeiy) 



hi, 101 — Pliotomk rosraph of i li<nl(,n nuni Note tjplcil arrangement of nrval cells In 
sm ill clustrr«? (Jon -power cnlarsemont ) 

'I'he micioscopic appcaiance of the liielaiiocaicinoma is exceedingly varl " 
able It may suggest a basal-cell eaieinoma, a fibiosareoma, oi a tumor o 
nerve ongin (Figs 102 and 101) it it is noiipigmeiiled, it maj be paiticu- 
laily difficult to diagnose The amount of melanin vanes but, when present, 
is both within and outside of the cells In conti ast to hemosiderin, which n 
golden yellow and forms lai gc gianulcs, melanin is rather finely gianulai am 
has a blown coloi It is not unusual to find veiy large cells which beai a 
supctficial lescmblanee 1o ganglion cells 

If there is considci able pleomoi phism with many mitotic figuies with in- 
vasion of the lymphatics oi legional blood vessels, the diagnosis is, of course, 
not difficult The gieatcsl difficulty in the microscopic diagnosis lies in certain 
borderline lesions m which it is haid to determine whether the tumor is malig- 
nant oi benign At times, the pigment, in leality melanin, may be considere 
as hemosidet in and an eiioneous diagnosis made, but tins can be obviated by 
doing special stains foi non The pigmented basal-cell carcinoma, containing 
melanin pigment, can be mistaken for a malignant melanoma, but the cytologic 
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Fig 09 Fig 100 


I Ig 99 — Possible lymphatic pathways of spread of a malignant melanoma located on 
the skin of the midabdomen 

Fig 100 — Po sible lj mphatlc pathways of dissemination of a malignant melanoma lo 
cated in the mldlower dot-sal region Dotted lines end In the inguinal lymph nodes 
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characteristics of the basal cell aie usually typical It should be emphasized 
that sections taken of suspected melanomas should include areas of transition 
between normal epithelium and tumor 

Clinical Evolution 

About 05 pei cent of all malignant melanomas develop fiom pieviously 
benign neu Chionic imitation tfor instance, by a belt or by a collar band) 
can sometimes be diiecfly responsible foi the malignant transformation of a 



I is 301 — M'iJjfmant melanoma of the preaurtcular rntlon arhin? from onr of multiple h‘ 
ncvl of the eV In of the farr 

benign nevus r J here may also be a history of a single trauma or cauterization 
preceding the change in the chaiacter of the tumor The most significan 
symptoms of malignant degeneration are sudden increase in ihe rate of growl 
darkening of pigmentation, ulceration, and bleeding 

Malignant melanomas are often found in the lov.er extremities, parlic 
larly on the plantar region of the foot, and on the genitals where benign neu 
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Fie 103 

Figs 10 and 103 — Photoniictogi aplis of two different malignant in lanomas with 
moderate but equal enlargement Note dissimilar size of cells and histologic pattern one 
superficially resembling a basal cell carcinoma and the other a tumor of nerve origin 
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Treatment 

It \ ould lx nni\ai i anted and impractical to rrrnoie all benign pigmented 
ncM of the skin on the basis oi then chance ot de\ eloping into a malignant 
trnlanorna JJoi.e.n, the c: < lsion of all ticm i.hich haic been exposed to 
(hroriif nutation oi hare been the subject of trauma is a safe prophjlactie 
pi orr din r 



I< l'X ImiurnM ita* m r"urr n* “ in 1 i< i‘ -il J^rujilj ri'xX n.'-i tolIjirnF 
1'3 Jon i n f J n«M 0 1 <■ tlon for j. rnilJKnint rmJjrornu of lh' ‘•J'in of trj' * f>r 1 

* un }* M'n ro in* U rou »i ih# ,_r ift"’ *J Jn 

A biops,, is indxalid -v Ixncrcr a lesion shoi s signs of malignant dfgrn- 
fi.ition JIowmi ktjuo the rail} metastasizing character of rnalienant 
inclanoni is h is bd to tin Ixlxf that biopsxs maj cause their rapid disicmina 
tion, it is inoif ■- itisfaf toi \ to rnal-c a r ide c’ cision of all benign or malignant 
lesions •• Inch offer rra<-onib]r doubt of then malignant character This prac- 
lu e applies ( ' , <ij)t v lu n tlx ejnr ^tionabh If -non is located in an area ' her 
radical f'cision onld produce dr fount} In such a rone tlx re should he no 
Ixsitation to loop-.. 
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are infrequent (Adair) These latter are more frequently seen on the trim! 
and upper extremities A persistent tumor on the plantar region of the foot , 
pigmented or nonpigmented, should he consulted a malignant melanoma until 
proved otherwise (Pig 105) This tumor often piesents a history of previous 
inadequate treatment and is commonly diagnosed as a plantar wart or some 
inflammatory process before the true diagnosis is established 



llg 105 — Malignant melanoma arising trom the pltntvr surface of the foot This is 
a typical point of origin of the e tumors Notice diffuse pigmentation This tumor was previ 
ously treated as a plantar ab cess 


Diagnosis 

In the presence of a suspected malignant melanoma, the surrounding shin 
should be examined meticulously foi satellite shin nodules The aiea of shin 
pigmentation may extend beyond the apparent limits of the tumor and regional 
lymph node metastases may appear early The examination should include 
palpation of the liter, which is the site of frequent voluminous metastases, 
and a roentgenogram ot the chest This thorough investigation will obviate 
unnecessary surgical treatment 

Differential Diagnosis — Malignant melanomas may be confused with other 
lesions of the skin such as the seborrheic wait, the pigmented basal cell car 
emoma, the pigmented papilloma some hemangiomas of the si m, and some 
cases of Bowen’s disease which are accompanied by pigmentation 

Malignant melanomas are not infrequently associated with neurofibromas 
of the shin, which may be accompanied by cafe an lait spots This association 
is sometimes confusing and has led to errors m diagnosis 
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Kadiotheivpv is not lecommended foi malignant melanomas tlie majority 
of which aie 1 idioiesistant (OS pel ccntl '11ns lack of ladiosensitmty mav 
bo explained on the basis ot then oiigm irom the neuioectodenn Radiotlieiapy 
has been ci edited with some local steiili/ation of melauoeaicinomas hut in 
most oi these cases the ladiotheiapv has been used as a neeiotizmg agent and 
lias In ought about an extensile destiuetion 01 a limited tumoi aiea and sm- 
loundmg noimal tissue 

Thetapeaiic Lymphatu. Bisection — An excision or the involved nodes 
when thev aie located m an aiea of immediate hmphatic diamage is defi- 
mtelv indicated piondcd of eouise that theio aie no distant metastases Tins 
dissection is most sueeessiul in tuniots of the skin ot the head which meta- 
stasize to the eetiteal hmpli nodes The theiapeutic dissection of the inguinal 
nodes is seldom sueeessiul because deep inguinal and oiten iliac node metas- 
tases aie almost lmanabh piesent In genetal bowevei a theiapeutic lvm- 
pliatie dissection should he done in spite ot the met that the prognosis foi a 
fit e-veai suivival is less than d pci cent 

Piopliylactu Lumphatu Dilation — When the tumor- it locatid in (in 
men nom uhnh the himpliatic thamcuu is picdutahlc a tadical dnstction of 
tin antmpatid mttadatn nodt anas is mandatot u in spite 01 the fact that the 
nodes mav not appeal elimcilh involved The onlv exception to this mle 
mav he m those patients who develop tumoi m the mulline of the face 01 chest 
ioi which i bilat ei il neck dissection oi a lulateial axillary dissection would 
have to he valued out This is undouhtedh mnustifiable It would be hettei, 
tlieieioie in these eases to wait ioi the appeal .nice of the metastases 

Prognosis 

Patients with melanomas mav he divided into loin gioups in I'-aid to 
piognosis The fiist with distant met istases when first seen aie hop. ess and 
no ti eat merit is indicated The expected d\u at ion of life is from one and 
one-lialt to tlnee vents Hie second with eliineallv obvious positive legional 
lvmpli novles have a piognosis foi a hv e-veai suivival of less than 5 pel cent 
even with lvinpliatie dissection The tlnid gxoup have climeallv negative 
nodes winch aie pioved positive undei the imeioseope The piocnosisis onlv 
fair (piobahlv less than 10 pei cent five-veil smviv.il) The fomtli vvitli the 
lvmpli nodes eliineallv and pafhologicallv negative have a clianee foi a five 
veai suivival of about dO pei cent with pioplivlaetie legional node dissection 
The leason foi this low peieentage of icsiilts is the fiequent ocem lence of 
hematogenous metastasis 

The site of the lesion will have a dnect beaung oil the piognosis It the 
lesion is located m foi example the midabdomen oi nudposteiioi chest wall 
nom which lvmpli diamage is impi edict able oi multiple the piognosis is 
gnevous (Tigs 99 md 100 1 Because the lvmpliaties oi the lowei extremit' 
tend to giavitate to deep nodes bevond the operative field the outlook of lesions 
there is noise than that ox lesions of the upper extremity Lesions mound the 
head on the whole have the most auspicious fiitiue 

The malignant melanomas wlucli veiv larelv occur m clnldien arc c- 
tiaoidmarv m that with piopei tieatment they have an excellent prognosis 
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Wide electrocoagulation of the affected area from the periphery to the 
center has been practiced with the idea that this foim of treatment Mill seal 
the lymphatics and avoid metastases This, hovvev er, results in unsightly scais 
and spoils the chance for complete pathologic study of the surgical specimen 
Wide surgical excision followed by a slun graft is the accepted form of therapy 
for all malignant melanomas, and, furthermore, a radical rather than a con 
servative operation should always be done This wide cold steel excision 
permits thorough microscopic examination of the specimen, which is justifiably 
important Although in adequate excision is usually made around the tumor 
not too infrequently is the depth of the tumor underestimated An made 
quate excision may be revealed only by careful pathologic studv Numerous 
sections should be tahen in order to prove the presence of normal margins 
beyond the tumor area The deficient removal of a malignant melanoma is 
inevitably followed by local recurrence distant metastases, and death Local 
recurrences mav occui even after wide excisions (rig 106) 



Fig 107 — Relatively rare freckle type of malignant melanoma y\i li superficial character 

If a tumor is present on the plantar region of the foot and if ladical 
excision is going to result in the impairment of pedal function it is far safer 
to abandon local excision for a midleg amputation Similarlv, an amputation 
of the finger is the preferable therapy for a mclanocaicinoma of the sub 
ungual region 

Because of the occasional dissemination of this tumor through the lym 
phatics of the skin it Ins been recommended that these tumors be excised en 
bloc with the ovei lying skin and the legional lymphatic nodes In a lower 
extremity this would imply quite an extensive ltmoval of si m from the foot 
to the inguinal legion Tins procedure is unjustified in our opinion because 
most malignant melanomas metastasize by embolism thiough deep lymphatics 
rather than by permeation of superficial lymphatics 




Chapter VII 

CANCER OF THE RESPIRATORY SYSTEM AND UPPER 
DIGESTIVE TRACT 

TUMORS OF THE NASAL FOSSAE 
Anatomy 

The nasal fossae aie two roughly pvramidal spaces on each side of the 
nasal septum openmg antenoilv through the antenor nares communicating 
postenoily with the nasophaivnx tlirough the choanae laterally with the max- 
lllaiv smus (Fig 10S) and supenoily with the sphenoidal smus the ethmoid 
cells, and the frontal sinus 

The floor of the nasal fossa is foimed antenoilv hy the superioi maxillan 
hone and postenoilv hv the palatine hone coveied hv the nasal mucous mem- 
biane The loof takes the foim of a nauow gutter and is formed hy the nasal 
the fiontal the ethmoid and the sphenoidal hones The medial wall of the 
nasal fossa is foimed h\ a vertical pioTection of the ethmoid the lonier and 
hv the caitilages of the nasal septum The lateial wall runs with a lateral 
and dovnwai d inclination It is formed hv six different hones From it arise 
till ee tlnn, bonv stiuctuies the uppei middle and lover turbinates present- 
ing a comex suiface ton ard the midline a fixed border on the lateral wall 
and a fiee boidei in the lumen of the nasal fossae each containing part of the 
space of the nasal fossae the uppei middle and lover meatuses 

The onfice opening into the sphenoidal sinus is piesent m the roof of the 
nasal fossae Communication with the ethmoidal cells is found in the superior 
meatus, the onfices of communication with the maxillarv smus and with the 
fiontal smus aic found in the middle meatus (Fig 109) 

Phvsiologicallv and clinically the nasal fossa is dmded into a lover or 
lespnator^ section compusmg the inferioi meatus the middle meatus the m- 
ferioi turbinate and the fiee hoidei of the middle turbinate and an upper 
01 olfactorv section above these structures The respiratory portion of the 
nasal fossa (which is nelilv aascularized and through which air circulates! 
is coieied hv a cvlmdi ical-cell ciliated epithelium, the so-called respirator! 
epithelium The cells hw e a distinct basement membrane goblet cells secret- 
ins mucus aie intei speised and lvmphoid tissue is found hut its densitv is 
not \eiv marked except neai the posterior choanae Sparse pigmented ceIN 
are found m the submucosa Metaplasia of the cvlindncal epithelium toward 
squamous epithelium is very commonlv found The upper or oljaclom section 
of the nasal fossa lies aboae a hypothetical horizontal lme passing at the 
lei el of the free border of the middle turbinate This is a narrow space 
through which air does not circulate It is not as well aaseulanzed and is 
rich in yellow pigment the locus luteus The olfactory nerve distributes its 
fine fibrils o\ er this area 
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even if regional node metastases are present These metastases, as a rule, 
are infrequent The so called malignant freckle type and the subungual type 
seem to have a more fortunate outlook than has the usual mclanocarcmoma 
Previous inadequate treatment causes delaj and giv es time fox metastases 
to occur Patients with such a history have a very ominous prognosis Of 
thirty patients admitted to our hospit d who were prev lousl y treated by zinc 
chloride paste, radiotherapj , or inadequate surgery, only three are living with 
out disease five or more jears later 
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Fig 110 — Vnatomic sketch of the l>mpliatics of the nasal fossa 
lead to the submaxillar} ljmph nodes the posterioi Ijmphatics aic 
phar\ ngeal and antenor jugular nodes 


The antenor Ijmphatic 
di lined b> the retro 





Tig 10$ — \natomle sketch of a frontal section of the kull lemonstrat ng the upper an I 
lower portions of the nasal fo*s-i anl Its clo-e relation hip to the maxlllar> Inu the orbit, 
frontal sinus and the brain t After Te tut ) 



frontal sinus. 
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Lymphatics — The anterior Ivmphatics follow a forward direction, piss 
between the cartilages to reach the teguments of the face, and become con 
tmuous with the superficial hmphatics of the shin of the nose and clicel 
The posterior lymphatics gather into three mam trunks an upper group, which 
drams the superior turbinates and leads to the rctropharangeal ljmph nodes, 
a middle group, which drams the lower turbinate and lower meatus and passes 
under the eustachian tube to end in the deep nodes of the internal jugular 
chain, and a lower group that includes most of the hmphatic drain ige of 
the floor of the nasal fossae and septum which follows the direction of the 
soft palate and joins the hmphatics of the tonsil to terminate in the hmphatics 
of the anterior jugular chain (I ig 110) 

Incidence and Etiology 

Benign and malignant tumois of the nasal fossic are rare and e\en m 
approximate incidence cannot be computed ns the eases ha\e been so \er\ 
sporadical!! reported MneComb found that onh si\t! fi\e patients with 
mnlignnnt tumors of the nasal ca\it\ had been sent at the Memoml Hospital 
of New ^ or! in a period of thirteen acais 

Malignant tumors of the nasal fossa are found in tin n ns well as m women 
but the proportion of women with malignant tumors of the n isal fossae seems 
to lie slighth 1 lrger than tint ! huh in general is found for c nicer of the 
upper air passages 

Pathology 

Gross and Microscopic Pathology — Mthough tumors of the nasal fossae 
arc relnti!el\ rire this region is the site of origin for a !arnt\ of benign and 
malignant tumors the histogenesis of which 11 m be quite diflicult to establish 
The most common growths of the nasal fossae nre pofy/is These are usu 
alh associated with infiannn itor\ lesions but nm also necompam malignant 
tumors of the nasal fossae and ncicssor\ sinuses Nasal pahps are ustinlh 
fibroc pithelml tumors arising from the lower turbinate The! nre elinraetcr 
isttralh pedunculate <1 am! ina! rareh become liberated The bull of the tu 
inor is forme el li! loose (dcmntntis connecti!e tissue but sometimes it nn\ 
present 0 !she elilatitions which mi! lead to the diagnosis of eestadenoma 
(Oescluel t« r) T rue popd/omot eif the nasal cat its nre !cr! rare The! are 
UMinlh inflammntor! and nre found most frequent)! m men in the fourth 
decade of life Th<\ an Inn! and on nmroseopie exaumuitiou show fibrous 
stroma and tluel epithelium Hall dunks them into raltndrical squamous 
and nixed tapes Idmamnt of the nasal mucous membrnm are also nre 
The! are pnhponl growths nmin„ in the ethmoidal region tin turlurntrs 
or the fcptutn The! m\ l»e p, lunrulatrd or sessile and un> grow to he 
sexeral fentime*e-4 in di-meter The! rrr seldom ulcerated Micro npirnlh 
adenoma appear "s glandular lupeTplasin a ith neh mucous Mention The 
slro aa nw 1 r <lrn * ntt 1 film is end calcified depmitsi'm lie present Tie! 
base 1 re i runs tiercel as potential)! indignant !tu K>r* hut this is not general)! 
ree, m r«l (Itin~»rtr) Papilla*-! "tid rwinmie hti nn/ji mat na\ a! i nn 
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particular]; from the septum and lo cr turbinate Tre; hrr.e the -run; blei h 
appearance of hemangioma- dc eloping under mu ecu- membrane 

Flo' mocytomas arc rare tumor-, of toe upper am pan .age- -rrjich met 
often apfiear in the na-al fo, a Trie; are Media’- to tumor-, an-eng from t? 1 e 
oo T '<' rno-ro u-uad; de r ;'Vd a-, multiple m; ' loma- Put the cztTaredul- 
lir;- pla-ma-"!! turno- i-. not freq -entl; oh cried Hell ig found onl; 127 
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Lymphatics — The anterior hmphatics follow a forward direction, pass 
between the cartilages to reach the teguments of the face, and become con 
tmuous with the superficial lymphatics of the skin of the nose and cheek 
The posterior lymphatics gather into three main trunks an upper group, which 
drains the superior turbinates and leads to the retropharyngeal lvmph nodes, 
a middle group, w hich drams the Ion er turbinate and Ion er meatus and passes 
under the custachian tube to end in the deep nodes of the internal jugular 
chain, and a loner group, that includes most of the lymphatic drain ige of 
the floor of the nasal fossae and septum, which follows the direction of the 
soft palate and joins the lymphatics of the tonsil to terminate in the lymphatics 
of the anterior jugular chain (rig 110) 

Incidence and Etiology 

Benign and malignant tumors of the nasal iossac arc iaie and c\en an 
approximate incidence cannot be computed as the cases have been so vciy 
sporadically reported MncComb found that onlv sixty five patients with 
malignant tumors of the nasvl cavity hid been seen at the Mcmoinl Hospital 
of New York in a period of thirteen v cars 

Malignant tumors of the n isal fossa arc found in men as well as in women 
but the proportion of women with malignant tumors of the nasal fossae seems 
to be slightly laigcr than that v hich in general is found for cancer of the 
upper air passages 

Pathology 

Gross and Microscopic Pathology —Although tumois of the nasal fossae 
arc relatively rare, this region is the site of origin for a vancty of benign and 
malignant tumors the histogenesis of winch may be quite difficult to establish 
The most common giowths of the nasal fossae aic polyps These are usu 
ally associated with uvflammatoiy lesions but ma\ also accompany malignant 
tumors of the nasal fossic ami actcssoiy sinuses Nasal polyps me usually 
fihrocpithelul tumors arism,, from the lower turbinate Thcv are cliaractei 
isticallv pedunculated and may larcly become ulcerated The bulk of the tu 
mor is formed by loose edematous connective tissue but sometimes it iim 
present cystic dilatations which may lead to the diagnosis of cystadcnoma 
(Gcsclncl ter) True papiWomas of the nasal cavitv arc very rare Thcv are 
usually inflammatory and arc found most frcqucntlv m men m the fouith 
decade of life They are haul ami on microscopic examination show fibrous 
stroma and thick epithelium Ilall divides them into evlindrical squamous 
and mixed types Adenomas of the nasal mucous membrane are also me 
They arc polvpoul growths arising m the ethmoidal region, the turbinates 
or the septum Ihcv may be pedunculated or sessile and mny grow to be 
several centimeters m diameter They are seldom ulcerated Microscopically 
adenomas appear ns glandular livpei plasm with rich mucous secretion The 
stroma ma\ be dense and fibrous and calcified deposits mav be present Thcv 
have been considered as potentially malignant tumors but this is not f,eneralh 
recogniml (Itingcrt7) I’apdlarv and cavernous hemangiomas mas also arise 
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An important group of tumors arising from tne nasal fossa and also fiom 
the accessory sinuses are the vuicoas and salv ary ala id ivrmrs Th=r arise 
from the Goa- of the nasal fossa and from the ethmoid reaon. The true inci- 
dence of this tvpe of rumen has heen unde: estimated. In general these trcnris 
are Deingn the malignant vamant cannot al.irvs he diagnosed with biopsy 
The maioritv a-e well encapsulated and destioy sumoundmg tissue by unre- 
lenting expansion Their histoiog.e character is varied and for tins reas n 
thev hare heen reported undei r large nnmher of labels, adenocarcinomas, 
chondrosarcomas endotheliomas myxochondromas etc (see Tumors of the 
?alirarr Glands page CIS' T'nv include such turnon as tvlmdromas resah- 
umas and the so-called mixed i urn o s ?ome of them may be confused with 
cvliraneal-cdl carcinomas hut an mucous and salivary gland rumor ire 
i ell polamtv is iiiveitcd and 1 : regal''! and the secret^- products a.e excr-wd 
not onii m the lumen hut aKo 1 etc. ten the cells and m the st’oma (Emgemi 
Thcv aie or ennhcLal o’jgri iKiompccnc' - and p'fseni a great polymorphism - 
ahnough identical ui natuie . nh tnnnus of the muior salivary glands, they 
'Iso develop m t nc oial emu >sec Tumois of the Haul Palace page T 'l . 

■ ’opharvns. and trachea and f>om laciiual and scLvaiy glands In r ieasef 
knowledge of these tumois i>as resulted .n 1 icir troupm" nude” the 1 -admg 
of niucous and sain ary gland Illinois Ahlto a' 


Tin. most common malicnam tumors of the nasal fossae are the 'p d r r> r > 

< i a ’t'/iiiot Thev usunllv arise from the m dd’e and inferno: in rl mates tu 
’ oov hum the ctlimoidal lecion and septum Tne matonty of these rum ts 
a e pohpoid tu papillarv Vco'mng at twes superuuall - necrofc Th*v :::- 
ta'le the tnni fall vhicn separates the nasal fossa from the ma xi llary sinus 
end penerate the antrum Tlnv sir pio iuu obstruction of the lacrimal duct 
an'l a^o mav i>e accompanied hi frontal smusitis Aar to, arn mj ics most orten 
vis* re 0 m -jhe legion of the olfactoiy mucous membrane or from the glares 
Tiiev rn the malinnant counterpart of tne adenomas. These tumors amusei» 
mirde the thin bone of the area and extend to one or both orbits wr_ conse- 
quent 'Lsplarement of the eye They also extend to the nasopharynx and to 
rnc hast oi Tim skull lesultmc m early invasion of the cranium- Hrsto 1 og in - 
alT ad-nocarunomas may present a pseudopapillai v arrangement covered bv 
i sinch laiei of epithelium areatly resembling that oi an acenocarcw.' m.. 
of the large ho-vel I'Emgertz'' These rumors however mav present tnem- 
selves as adenoma-like mucus-forming malignant tumors which have also Decn 
called c dindrital-crll carcinomas Eautant considered tnem as typ-cai o ‘ 
oi the etnmoid remon. Thev are formed bv cylinarical or pr.sm2ii' cehs 
smulai to loose seen on the olfactory mucosa. Mucus is secreted mo~e e. .ess 
abundantly saving the tumors a peculiar soft consistency which is resnonr-'-e 
for their being called colloid camnomas. Sometimes the mucus is no. ...... 


dant and hone formation is found within the tumor This may befragmen 
of the invaded hone or mav he a distinctive ieatu~e oi the tumor mry .... - 
invade the frontal and sphenoidal sinuses but these are usually filled wi 
polypoid masses iHautant) 
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eases reported from 1905 to 1942 , sixty three originated in the upper air pas 
sages and thirty seven of these presented lesions in the nasal fossa Plasmo 
cytomas may be benign mav show evidence of local malignancy with diffuse 
infiltration but no metastases or they may have all the characteristics of 
malignant tumors and metastasize to lymph nodes and bones Most of these 
tumors are single but many some benign and some malignant, are multiple 
Other sites of predilection are the nasopharynx, the antrum the larynx, and 
the oral cavity Histologically the abundance of plasma cells is their char 
actenstic feature Most of the malignant cases present a more atypical cell 
structure a greater variation in si/c and form of the cells and nuclei, more 
mitotic figures, and a much more delicate reticulum than in the benign vari 
eties (Ringertz) But these diffeiences are not pronounced enough to establish 
definite criteria of malignancy (Hcllwig) They are composed of cells which 



Fig 113 — Local Invasion o f the ethmoid region of the na al fossa by a meningioma Note 
chemosls and lateral deviation of the right eye 

resemble normal plasma cells with little connects e tissue and are often do 
scribed as granulomas Not infrequently numerous cells of a arious sizes may 
be observed The majority of these tumors are inflammatory hut some of them 
are or become malignant Their benignity or malignancy however is difficult 
to diagnose on histologic examination Myxomas mav arise from the ethmoidal 
region They are characteristically soft slowlv growing tumors which micro 
scopically show a typical symcvtium Whether these tumors mav degenerate 
into myxosarcoma is questionable Chondromas and chondrosarcomas mav 
arise from the cartilage of the nasal septum and in the ethmoid (Mirth) 
Fnchondromas hav e been reported arising from the ethmoidal region or at the 
junction of the septum and the floor of the nasal fossa Fibro osteomas mav 
arise from the ethmoid (Billing) A curilcmmomas have also been reported 
to arise in the nasal fossa in the form of a firm, reddish, nonulccrated mass 
(Bogdnsarian) "Most of these tumors are pathologic rarities 
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Pain is a tery impoitant sign, foi it is iaidv picscnt in benign ttimois unless 
caused by concomitant sinusitis In malignant ttimois the pain is piogiessne 
and sc\eie 

Some of the malignant tumois of the nasal fossa develop 1 datively fast, 
facilitating the clinical diagnosis, but otheis, such as the cylindrical-cell car- 
cinomas of the ethmoid and the malignant \anety of the mucous and salivarj 
gland tumois, may develop slow h o\ei a penod of yeais without evidence of 
metastascs Some cases of plasmoci toma picscnt a last eiolution, but otheis 
deielop slowh and nun lccui \enis aftei tieatmcnt (l’nldenwcck, Pincy) 



Fig in F's n® 

Fig 115 — Adenocarcinoma of tlie posterior ethmoid with exophthalmos and lateral dev 
tion of the nght eje . 

Fig 11G — Same patient following unsuccessful roentgentherapj to the primary lesion 
cubmaxillary metastasis de% eloped 
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Ewing described a special form of tumor supposedly arising fiom Schneider 
ian membrane and questionably constituting an cntit\ Stewart believes that 
these tumors arc actually epidermoid carcinomas 

Tumors presenting nervous system charactci istics base been observed m 
the nasal cavity It has been suggested that they may arise from the neural 
fibers of the olfactory nerve (Bergei) Gliomas supposedly arising from cm 
bryonal detachments of the ccntial nervous system or from the olfnctoiy area 
hate also been reported in this area Melanomas not infrequenth hate been 
obsened in the nasal fossa They arise from the septum or tuibinatcs and 
usually hate satellite mucosal nodules They are gray, blue, or black m coloi 
Lymphosarcomas are the second most ficquent malignant tumor of the 
nasal fossa They develop fiom lymphoid tissue which is particularly dense 
around the choanac More often lymphosarcomas found in this area hate 
originated in the nasophaiyn\ and imaded the nasal fossa sccondanly They 
arc soft and rapid giowmg and produce a deformity of the nose They imade 
the maxillary sinus and the orbit Lymphocpithchomas of the nasal fossa are 
rather rare lltey also develop near the choanac 

Metvstvtic Sprfad — Mctastases to the rctiophanngcal lymph nodes from 
tumors arising m the olfactoiy aica arc raic, but they arc more frequent than 
is suspected from malignant tumors of the lcspitatory area of the nasal fossae 
Mctastases to the submaxillaiy legion aic oceasionalh seen (Pig 11G) and 
distant blood borne mctastases to the lungs liver bi am and bones hn\c also 
been obsened (MacCoinb) Ilmgertz found onh two cases of distant metns 
tnscs in twenty sc\cn lcportcd cases of cylindrical cell carcinoma Lvmpho 
sircomas im\ present ccmcil or medi istinal mctastases oath m their develop 
ment Ilellwig collected nine cases of plasmocy tomas which had metastasized 
to bone and four of them also had hmpli node mctastases ^cven of the case*, 
picscntcd primary lesions in the nasal fossa 

Clinical Evolution 

W hethcr a tumor of the nasal fossa is benign or malign mt the most tom 
mon presenting symptoms are nasal obstiuctiou nasal discharge and cpistnxis 
Tumors which develop in the respiratory section of the nasal fossa nm\ rap 
idly produce obstruction and Inter deformity of the nose {I ig 111) dcMntion 
of the nasal septum, and partial obstruction of the opposite fossa Tumors of 
the olfactory region, on the other hand, usuallv gi\c n partial bilateral ob 
struction which onh becomes complete in aery advanced eases When tumors 
wC the cthviwwd Mgvww develop postenorly , they mxv mvmlc the nasopharynx 
When thev develop anteriorh, they flatten the bridge of the nose may invade 
the skm ami ulcerate at the inner cantlius of the eye (I ig 114) Sometimes 
there is simple lateral displacement of the eve with some cxophtlnlimis and 
chemosis As the tumor uu roasts and invades both orbits the eves become 
wulrh siparated (I ig 112) lmt ns a general rule the movements and the 
vision of the eve are preserved \nsal discharge and epistaxis tnav or nnv 
not be present but no conclusions can be drawn from the mtensitv of the 
bleeding for bcuipn tumors verv frequenth bleed more than malignant tumors 
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These lesions are very successfully treated by means of radiations (Jlsguena- 
Gomez, Brigaid) Tumors of the ethmoid may be confused with the \ery raio 
primary tumors of the frontal sinus The tumors of the frontal sinus, hovel cr 
are strictly unilateral and displace the eye lateially and downy, aid (Fig ]21) 
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K|£ 121 — Carcinoma of th» rltht frontal flnun i 1th lat'ral and do nvard donation of th<" * ' 

A roentgenologic examination is helpful in establishing the diagnosis Some 
forms of tertiary syphilis of the nasal fossa may be histologically confused 
with lymphosarcoma (Proby) Others which are ulcerated may be taken x>r 
carcinomas On histologic examination the sy phibtic lesions present a protean 
appearance, but their nature is usually suspected by their granulomatous char- 
acter and a positne seiologic test (Fig 120) Karcly meningiomas of nnrer- 
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A vanetv of sccondan sunptenns nm\ ippeni such «s huMhuntion ntul 
dacrocystitis due to compression ot tlu loti mud duet Tlu so signs *do I' 1 '' 
ticularh common in ethmoid tunuus (ilhngteul J>\mptoms oi luudnl ntul 
maxillary sinusitis mn\ also bo pit sent 

Earlv mctastase* do not tuuu in most mnlit, limit tinuois ol the nasal fossil 
with the exception of the lunpliosmonm, which nun metastnsl/o to the ntih 
maxillary region and mediastinum to tmiso symptoms hi foie the pi hum i 
lesion is suspected In these cases the disio\it\ ol the pi mum lesion in the 
nasal fossa is only a consequence of the piispieni itv of the exmninei I phlei 
moid caicmoinas mn> metnstnsi/i to the letiophimnpcn! ami suhnmsllhm 
regions Otliei malignant tumois of tlu nasal fossa inetastiisire picclomlnanth 
to distant organs thiongh tlu lilood stteniu Plnsnioiv tomas iiietiistiul/e to 
bones and in some cases the doulopiuont of an osseous nu tiistiisl < inailui the 
clinical onset (Rmgertr) Death usualh i < suits fiotu Ini K of contiol of Urn c|In 
ease, continuous bleeding, dctoiioiatmu of the gcitcin! comlltlon, In iiioi i luifto 
01 meningeal or icspnatoiy complications 

Diagnosis 

The diagnosis of tumois ol the nasal iossa lupines a can fill cuuliiallon 
of the history, a thoiough ante 1101 and poster mi ilmiomopy, loiilllplo > omit 
genographic studies, and a sidled uppiaisal of the hlatologu cluiiiulm of 
the tumor 

The antenoi ihmoscopy often only reveals cviclcucc of iiiifdnnto cchmia, 
and profuse bleeding may mtcifuc with piopu viminli/ntlon Only h pealed 
examinations can overcome these diffle iiIIhh Postmen ihlnoae opy 1 n pmlletl 
larly helpful m tumors of the ethmoid 'Huh examination may he heal done 
with a rubber catheter as a soft palate leliruloi (see Dmgnoala of Tumor* 
of the Nasopharynx, pige 118) Profuse bleeding after lemoyal of benign 
polyps m an aged patient should be carefully investigated (Jlnutiud) Jhtdgn 
polyps are often due to and found together mill malignant fiimoia of the 
nasal fossa and imxillaiy sinus 'I he lemovaJ of a polyp under flie/e eirMim 
stances may provide some improvement hut may eh lay tlie proper elmgnoab 
Little of value can he and ihout the ispeet of there lemon* for their ellu 
ical difTercntiation Papillary bleeding tumors may he either benign or malrp 
nant, and a smooth mmulce rated mass may norm tiroes hide « malignant fnrnor 
Melanomas are easily recognized bee mse of their gra yi U Mae I eolnr, hid 
special stains are necessary to i«eeitiiri the prunjee or nh en ee of melanin 
pigment Hemangiomas have t typo d shiny blnirh ippeara/iee hut thl tun/ 
he obscured by excessive bleeding Perngri pi j*moey for/in are often jedun 
eulated Wide the malignant v me tv is Timidly td"rdM f both ut< rare I /fore 
the age of 40 sears 

Roentgenologic Examination- — Jin r idiot rapin' e r umnatmo of the Hull 
nav he extreme I., valuable fn li'nrgn turnon z/hieb prodr/o ot, at nation, 
there mav he edema ard op-nty of the m*al Ur> a nd tiff*- or/ %\u 
When displacement o^^nrs there i> %*' 1 m actual bone u in rr,nU{/ 

nant tumors the *ame dements are prew** , u ]di turn ft e fi ,* tu oh/, on 
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exception of cpideimoid carcinomas and lymphosai comas, a xwde surgical ex 
('ision IS the pielei icd tieatmcnt loi most of the malignant tumois of the nasal 
fossae and is also f he only hope of eme Dcnkcr pioposed a resection of the 
supciioi maxilla, including the ethmoid Ilolmgien peifoims a similar opei- 
<ition but pi of oi s the use of cleeliosuigeiy, also advocated by New and many 
otheis Ifaut.int and lUonod peifccted a technique foi the removal of ethmoidal 
Illinois consisting of a block icseclion of the ethmoid including part of the 
flooi of the oi bit and the uppci and middle tmbinatcs (Fig 122) The opeia 
lion is always followed by mtiacavitaiy cuiietheiapj and, in then hands, 
gave intrusting lesults It was attended, howexci, by serious complications 
such ,is irn ningitis, liemoi linages, i<idioneciosis, loss of the eye, etc 

Radio] hi iiai’x — Although an nitiacai ltaiy application of ladium maybe 
gnen <iftci ,i wide smgical excision of the tumoi, the buidcn of the tieatmenf 
icsls on the suignal intenenfion Lx mphos.ircomas and epidermoid carci- 
nomas of (In nasal fossae should he ticatcd by roentgenthcrapy alone The 
cxtetnal ladiofhriapv must he .idinimsteied so that the tumoi is homogene- 
ously in idiatfd with a sufficient dose foi its stei lli/ation The commonest 
oi i oi with hinphoxaif omas is the .idmmistiation of an inadequate dosage 
Adf noi ai < inonms of the ethmoid me seldom steiili/ed In external madiation 
and should picferably he tic.itcd bv suigoiy -when possible The effect nones? 
of loeiitgcntheiapy in plasmoey tom.is Inis not been thoioughly tiled 

Prognosis 

Benign (uiiiois of the nasal fossae June a tendency to liemouhagc or to 
become infected, and foi this leason the piognosis is not always good When 
they aic adxanred and leqtuic extensile suigic.il piocedures, the opeiative 
i isk is natui ally high 

Jf.nit.int tie, lied twenty one patient s with ethmoidal tumois., with nine liv- 
ing fioni loin to tivelve yeais aftei operation These ethmoidal tumors m 
< bided snlix.tiy gland tumois, cylindi ieal-cell caicinomas, and adenocaieino 
mas olingien icpoited on fifty-seven patients tiented yvith electrostirgciy, 
with 12 pei cent hung thiee y'e.us Jhngeit/ collected six cases of melanoma 
m wlmli the patients weie suigieally ticatcd, two patients lived foi three 
years but theie xvcie no permanent euics Pmcy and Riach reported a case 
of plasmof ytoma yvhirh lcunicd twelve years aftei treatment 

The prognosis of adenocaicmomas is x'ery pooi MacComl; repoited a 
five ycai survival in only one of scion patients with adenocaicmomas Jhngertz 
repoited that eight of eighteen patients yvith cylindrical-cell carcinoma re 
in, lined ivcll five yeais aftei tieatincnt MacComb repoited ilve-ycar survivals 
m four (21 pci cent) of seventeen patients xvitli epidermoid carcinoma of the 
nasal 1 ossa treated liy vatious methods at the Memorial Hospital m New lorlv 

References 

AHLBOXT, H R Mucous Ilt id Salivary Gtand Tumours, Acta radio! , supp 23, PP 1 45 ~> 

BAI-.DENWLC K Jj ind I'ERROP, N Cancer smuso nasal, Rev do larjng 54 
3277, RI13 



CANCER OF RESPUt VTOR1 SI STEM AND UPPER D1CFSTIVE TR \CT 


195 


tain origin (optic neive, cerebral or meningeal tissues, or a congenital fault m 
the region of Schneiderian membrane) can deselop in the orbit and be eon 
fused awth malignant neoplasms of the ethmoid (rig 113) 

Treatment 

Surgery — The treatment of the different tumors of the nasal fossae \aries 
considerably, depending on the nature of the lesion at hand An accurate 
diagnosis is consequently necessary before therapy is chosen Most of the 
benign tumors can be adequately excised through the anterior naris By this 



Flc l"! — Padlc.nl resection of ethmoid tumors* The operation Is successful particularly 
In the treatm nt of localised and »<ll-<ilfrerent!ated malignant tumors an 1 In the treatment of 
mucinous and sail t ary gland t>pc of neoplasms of the ethmoid (1-rum Hautant A* courtesy 
of Itadlophjs ct rodlothf raple 19 3 ) 


process the tumor aery often has to be morseled and some of the lesions may 
csentualls recur because obwously the excisions may be incomplete Some 
benign tumors, houescr, mas be encapsulated and so large that a major sur 
gicnl procedure is required to remose them in toto A lateral rhinotoms fol 
lowed bs curcttemcnt (Hnrmer and Glas) is sometimes nceessars for adsnneed 
benign tumors In plnsmoestomas a aside resection is preferable With the 
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sind fin (hoi extension to the li.iul palate is sometimes accomplished at the 
le\ol ofthel.ist gloss mol at 

Loss often cm cinemas of the anti uni onginatc in the supicriU uctuic, usu- 
ally laid ally at the summit of the sinusal pjiamid They lapidly nnade the 
malm bone and the outer half of the flooi of the 01 bit, and latci extend to 
the tempoial fossa (Fig 127) The slun is at Inst only distended but nun 
later be lm tided Less frequently, the tnmois of the supinsti uctuic develop 
medially, lapidh linading t ho ethmoid and the lnnci half oi the flooi of the 
mbit, extending anteiiorfr at the le\el of t lie liasooilntal legion (Fig 128) 
Invasion ot the oibit is laiely followed bv unasion of the eye, usually the 
e>c is only displaced 

Whet hoi caicinomas of the m.ixillaiy sinus ansc in the nifiastiuctuic oi 
supiasliueluie, they may extend thioughout the nnlnim and to smioundnig 
stiuetmes m e\oi\ dneetion In .uhanecd c.iscs, unasion of the flooi of the 
mbit and the malm bone is frequent, and t hoi o mat be some extensile destina- 
tion of the ahoolai piocess Extension to the plci vgomaxillaiy stiuetmes is 
almost constant m teimmal cases Ulcciation of the maikcdlj distended soft 
tissues of the check ocelli s ouh in the late stage of the disease With second 
aiv infection an noeonipanj mg pansnnisitis often icsults 



111 1J(I — Ails tmui i in I ii oiii t of llio lnfi isliucUiK ot tile 111 will in “Inns with npliil lie 
tolmlti of tin iiitclol itoi \l Mill anil llUliur ot Hie msoliblil lesion 

Mi l'AbiAiic Sinn ad — Mclastascs iiom caicinomas of the maxillaiv unliuin 
me obsened only m late stages Tliei usually appeal m the submaxillaij and 
cci vicut Ijniph nodes ]?aieh theio may bo mclastascs to the ictiophaivngc.u 
lymph nodes Tumois of the supinsti uctuic winch dot clop lalci ally mat mvndo 
the subcutaneous tissues and metastasize to the pie.uuiculai lunpli nodes Dis 
taut mclastascs aic uncommon 

Micioscopic Pathology —The os ci whelming m.noiitv of tumois of the 
anti inn aie modciatcly difteicntiated cpidcimoid caicinomas dc\ doping b> 
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turbinate The orifice of communication between the maxillary sinus and the 
nasal fossa is found in the upper half of this wall The maxillary sinus is 
lined by a columnar ciliated epithelium 

Lymphatics — The lymphatics of the maxillary sinus communicate with 
those of the nasal fossa and consequently end in the retropharyngeal, sub 
maxillary, and anterior jugular lymph nodes 

Incidence and Etiology 

Malignant tumors of the maxillary sinus are by far the most common forms 
of tumor m this region New (1935) reported that they occur three times as 
often in men as m women Chronic sinusitis does not seem to predispose to 
carcinoma of the maxillary antrum These epithelial tumors constitute a 
majority of the malignant neoplasms developing m this area 

Pathology 

Gross Pathology — The majority of carcinomas of the maxillary sinus ongi 
nate in the infrastructure (or lower half) in close contact with the dental roots 
and their nerves They expand the anterolateral wall of the sinus, distend 
the soft tissues (Figs 125 and 126), and very rarety invade and ulcerate them 



Fit 1 5 — Carcinoma of the Infrastructure of the maxillary sinus v. ith typical external Ueformitj 

In their downward extension, they produce a filling of the upper gmgivobuccal 
gutter and cause enlargement of the upper gingiva, loosening the anterior 
molars and bicuspids, and finally ulcerating the gingiva and extending sub 
mucosally to involve the entire half of the hard palate They displace the 
nasal turbinates medialty and produce iclative nasal obstruction but rarety 
ulcerate the tissues of the nasal fossa Tumors of the infrastructure yen 
seldom develop posteriorly Such rare posterior tumors of the infrastructure 
rapidly invade the ptery gomaxillary fossa and the posterior ethmoidal cells 
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metaplasia fiom the e\ Inimical mucosa Keratimzation is shov.'n bv isolated 
foci rathei than by epithelial peails IFig 1291 Large dear cells presenting 
nuclear monstiosities aie often obseiied lesembling those seen m recently 
irradiated caicmoinas (rig 100) Mitoses are usually numerous 


Fis 12!) 



Fi 
Fi e 

abjjdant rrito-es 


i -' 1 — T't'p cal carcinoma of tie raaxillarr 
130 1— Epiat”ro u tatimm of tie rcaxaia-y ?.n'- 


2c- freqjcnt ancles’* monrtrcc'tJe 


nrttridxi siiOT'isc LttJe ru 

sio-nss ip e dec- c~ ■ 


Adenocarcinomas and cylindrical-cell carcinomas have been reported 
arising m the mavillarv antrum tThomas), hut it may be that many oi t~>ese 
are actually malignant forms of mucous and salivary gland tumors -duca 
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Fie 12" — Carcinoma of the sup restructure of the mamillary sinus developing laterally 
Invasion of the floor of the orbit with inward displacement of the eye (Courtesy of Dr Carlos 
G&rclga Department of Poenteentherapy Inst i tut o del Radium Havana Cuba ) 
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metaplasia iioin the ctlindiical mucosa ICeiatim/alion js shown bj isolated 
foci r.ithei tlian by epithelial peails (Fig 120) Large clear cells presenting 
nueleai inonsti osities aie often obseivcd, lestmbling those seen in iccently 
n radiated caicmomas (Fig l‘!0) Mitoses aie usuall} numeious 


llS 129 



Fig 130 


Fis 129— Tjpleal carcinoma of the maxillan antrum shouine little 
Fie 130 —Epidermoid carcinoma of the maxlllarj sinus thou ins 
abundant mitosi -0 and frequent nuclear monstrosities 


differentiation 
multiple clear crlls 


Adenocarcinomas and eylmdrical-eell carcinomas bat e been 
arising in tlie maxillary antrum (Thomas), but it may be that mans o ^ 
are actually malignant forms of mucous and sahtari' gland tumors 
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sometimes arise in this area Bare tumors such as malignant melanomas and 
neurilemmomas have also been reported arising in the maxillary antrum 
Lymphosarcomas found in this aiea probably originate in the nasopharynx and 
invade the antrum secondarily This is obseried particularly in children 

Clinical Evolution 

The majority of patients with carcinomas of the maxillary anti urn first 
complain of a toothache, loosening of teeth, inability to apply a dental plate, 
or a superior maxillary tumefaction suggesting a dental abscess An antero 
lateral tumefaction is typical of most tumors of the infrastructure and may 
appear without giving any symptoms This tumefaction distends the soft tis 
sues, which become reddened, and may finally ulcerate Oral extension of the 
tumor appears as a smooth, nonulceratcd tumefaction of the upper gingiva and 
hard palate An ulceiation may occur m the uppci gmgiM, around the teeth, 
or through a tooth socket The tumor mav extend beneath the mucosa to m 
\ olve the entire half of the hard palate The raic tumors of the infi astructurc 
which develop postenorlv show no external tumefaction tlicv aic attended b\ 
diffuse pam and trismus 

In carcinomas of the supi astructurc, nasal discharge and cpistaxn may be 
the first symptom, followed by an external tumefaction in the malar region or 
the naso orbital atea lacnmation and dacrvocvstitis may also occur Trismus 
is seldom an early svmptom except in the very few tumors which dcvelon near 
the posterior wall and invade the ptcrvgomaxillary fossa In general there is 
little or no initial pam, but as the tumor develops ind particularly ns it 
invades the floor of the oibit pam m the infraoibital icgion may become 
intense There ma\ be a burning sensation and other paresthesias along the 
distribution of the superior maxillary nerve 

In tumors of the supiastructure developing medially the ethmoid region 
and the floor of the oibit arc invaded cailv There is an external tumefaction 
in the naso oilutal icgion and the eye is displaced 1 itcrallv The movements 
of the eve are seldom affected and chcmosis is not frequently observed but 
damot'stitis frcqucntlv complicates the picture In tumors of the supra 
structure developing laterally an external tumefaction appears first m the 
malar region later extending to the temporal fossa The eye is displaced 
medially and there is frequently marked chcmosis but no impairment of the 
movements of the eve (Tig 142) Invasion of the skin with sceondarv infec 
tion results in late stages 

Carcinomas of the maxillary antrum do not metastasize early Those 
which ulcerate into the oral cavitv most frequently present a submaxillary and 
upper cervical metastasis Tumors of the supr astructurc which develop in the 
malar region mav have a prcauncular adenopathy when the subcutaneous tvs 
sues have boon invaded (Regato) Distant metastnses are very infrequent 

Hu umjoritv of patients with t ircinoma of thr maxillarv antrum in whom 
the disease is not controlled by treatment die from local spread, hemorrhage 
bronchopneumonia Undernourishment and cachexia 
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Diagnosis 

The eaily diagnosis of caicmoinns of the maxillaiy sinus is unfoi Innately 
seldom made Because of the f 1 equency of dental symptoms, a lai gc 1 esponsi 
bilitj foi then eaily detection lies on the dental piofession Unfoitunately, 
the symptoms aic usually mteipieted as due to otliei moie common benign 
conditions, and, in geneial, teeth extinctions and cniettements 01 even small 
snigical intci volitions aic attempted befoie the tine diagnosis is established 




1‘lg 


Idl — RocntsonoRn.m of a carcinoma 
of the floor of the oibit and 


of the maxillarj antium with complete d' ^huction 
imaslon of the antciioi ethmoid cells 


The clinical examination should include palpation of the turnoi aiea, ni 
eluding the flooi of the oibit, the liaid palate, and the uppei gingivobucca 
guttei Antciioi lhinoseopy may leveal naiiownig of the nasal fossa 01 t ic 
piesenee of concomitant pohps, laiely is turnoi directl 3 r accessible thiough tie 
nasal fossa Postenoi lhinoseopy should be earned out to eliminate the possi 
bility of the turnoi having oiiginatcd in the nasophaiynx and invade 10 
antium secondauly 

Roentgenographic Examination — The locntgenogiaphic examination is of 
gieat value in establishing the tine extent of the lesion and the amoim o 
bone destiuction, paiticulaily of the flooi of the oibit, malai bone, and iarc 
palate (Fig 131) The ladiograplnc examination is not diagnostic in cat y 
cases (Fig 132), foi the only abnoimality is a clouding of the sinus (Pia i ei; 
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sometimes arise m this area Rare tumors such as malignant melanomas and 
neurilemmomas have also been reported arising in the maxillary antrum 
Lymphosarcomas found m this area probably originate m the nasopharynx and 
invade the antrum secondarily This is observed particularly in children 

Clinical Evolution 

The majority of patients with carcinomas of the maxillary anti urn first 
complain of a toothache, loosening of teeth, inability to apply a dental plate 
or a superior maxillary tumefaction suggesting a dental abscess An antero 
lateral tumefaction is typical of most tumors of the infrastructure and may 
appear without giving any symptoms This tumefaction distends the soft tis 
sues, which become reddened, and may finally ulcerate Oral extension of the 
tumor appears as a smooth, nonulcerated tumefaction of the upper gingiva and 
hard palate An ulceration may occur in the upper gingiva, around the teeth, 
or through a tooth socket The tumor may extend beneath the mucosa to in 
volve the entnt half of the hard palate The rare tumors of the infrastructure 
which develop posteriorly show no external tumefaction, they aie attended bv 
diffuse pain and trismus 

In carcinomas of the suprasti ucture nasal discharge and epistaxis may be 
the first symptom, followed by an external tumefaction m the malar region or 
the naso orbital area, lacnmation and dacryocvstitis may also occur Trismus 
is seldom an early symptom except in the very few tumors which develop near 
the posterior wall and invade the pterygomaxillary fossa In general there is 
little or no initial pam but as the tumor develops and particularly as it 
invades the floor of the orbit pain m the infraorbital region may become 
intense There may be a binning sensation and other paresthesias along the 
distribution of the superior maxillary nerve 

In tumors of the suprastructuro developing medially, the ethmoid region 
and the floor of the orbit are invaded early There is an external tumefaction 
in the naso oibital region, and the eye is displaced laterally The movements 
of the eye aie seldom affected and chemosis is not frequently observed, but 
dacryocystitis frequently complicates the picture In tumors of the supra 
structure developing laterally, an external tumefaction appears first in the 
malar region later extending to the temporal fossa The eye is displaced 
medially and there is frequently marked chemosis but no impairment of the 
movements of the eye (Fig 142) Invasion of the skin with secondary infec 
tion results in late stages 

Carcinomas of the maxillary antrum do not metastasize early Those 
which ulcerate into the oral cavity most frequently present a submaxillary and 
upper cervical metastasis Tumors of the suprastructure which develop in the 
malar region may have a preauricular adenopathy when the subcutaneous tis 
sues have been invaded (Regato) Distant metastases are very infrequent 

The majority of patients with carcinoma of the maxillary antrum m whom 
the disease is not conti oiled by treatment die from local spread, hemorrhage, 
bronchopneumonia undernourishment and cachexia 
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and malignant tumors of the supenor maxillary legion may offei difficulties in 
clinical differential diagnosis, but most of them aie easily diffeientiated when a 
biopsy is available 

Dentigerous cysts usually oecui m young adults, cause no symptoms, but 
may grow to consideiable size When they contain a tooth, their diagnosis is 
easily made by roentgenogiaphie examination Odontomas are tumors m which 
two or more tissues of the tooth geim are present (enamel, dentine, cementum) 
They occur m young individuals, are dnectly caused by faulty tooth formation, 
and may be solid 01 cystic Radiographic examination leveals the presence of 
one or more teeth, and the enamel may have a radial arrangement 

Ameloblastomas occui in the supenoi maxilla much less frequently than 
they do in the mandible In a leview of 379 cases, Robinson found onl) 16 per 
cent in the uppei jaw Tlieie was an almost equal distribution in both sexes and 
the average duration of the tumoi was eight and one-half yeais Although thcv 
have been found in a 4-month-old baby as w ell as m oldei mdn iduals, thev are 
most frequently found m patients 25 to 35 yeais old Theie may be a histon 
of uneiupted tooth oi tiauma The tumois develop veij r slowly without pam, 
and become ulcerated and seeondanly infected m the oial cavity only after 
teeth have been extracted They are surrounded by a thick shell of bone 
Some of them are cj’stic and otlieis are solid In the cystic variety, the cavities 
aie lined with a smooth membiane and the ej'sts contain a clear yellowish 
fibrinous fluid and aie sepaiated by thin bony walls Then histologic appear 
ance is chaiacteristie (see Tumois of the Lowei Jaw, page 316) On radio 
graphic examination, the polymystic type is easily lecognized, but this exami 


nation alone is not diagnostic because confusion with giant-cell tumoi is verv 
possible A monocystie ameloblastoma is difficult to differentiate from an 
odontogenic cyst or fiom a fibio-osteoma The contoui of the ameloblastoma 
is somewhat lobulated The dentigeious cyst contains the ciown of a tooth 


pressed away fiom the alveolai piocess, w'hilc the ameloblastoma may contain 
a tooth completely siurounded by r tumoi Ameloblastomas aie tieated surgi 
cally but the usefulness of adjunctiv e ladiotlieiapy lias been recognized 
(Quick) They have also been successfully tieated bv loentgentlierapy alone 


A cential fibioma of the supenor maxillaiy legion is a verv rare tumor 


which may T arise from letamed embiyonic connective tissue cells ox fiom pen 
neuial or dental follicles (Thomas) It also develops in young mdiv iduals v erj 
slowly and without pam Its histologic appeal ance is cliaiactenstie 

Fibi o-ostcomas of the superior maxillaiy legion aie generally observed in 
individuals betw een 10 and 30 years of age This disease is often called a oca 
lzed osteitis fibrosa, but it is not related to the generalized osteitis ° 

hyperparathywoid type It may originate fiom the peripheral portions o ® 
bones of the face and skull In the superior maxilla, fibro-osteomas nsua 
appear m the infraorbital region as a small button or mushioom (Billing), u ’ 
as they grow, become broad-based (Fig 133) They may invade the en > 
surface of the maxillary bone and obliteiate the sinus Radiographic exa 
nation, however, can show' the sinus wall to be displaced without evidence 
bone rupture or mucosal swelling Fibro-osteomas also develop in t cm, 
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As the disease ad\ances, radiographic examination contributes -valuable infor 
mation as to the true extent of the tumor 

Opacity of the ethmoid cells, the frontal sinuses, or even of the opposite 
maxillary sinus is sometimes observed m carcinomas of the maxillary antrum 
because of secondary inflammatory complications, but m the immediate viemitj 
of tumor, these changes may mean neoplastic m\ asion 



Fie 132.— Rocnteenopram of an earlj carcinoma of the left maxillarj antrum ahowinz cloudiness 
of the sinus and lower half of the nasal fos a 

Biopsy — 'When the tumor has become ulcerated in the oral cawtj, i 
btopsv specimen can usualh be removed with case for microscopic cxamina 
tion It is verv seldom possible to obtain a biopsj from the nasal fossa In 
general the tumor is cntirclj enclosed and a specimen can onlv be obtained 
through an incision In these cases however, it is preferable to aspirate the 
tumor through a large needle (see Aspiration Biopsj page G3) This proee 
dure verj often suffices for a pathologic diagnosis 

Differential Diagnosis — In the differential diagnosis of tumors of the 
maxdlarv antrum a varictv of conditions have to be considered Voxi7/rtry 
ttnwo/is seldom produces a tumcfadion and its clinical caution and marked 
inflammatorv elements often facilitate Us diagnosis V varictv of rare benign 
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gi.ipluc examination shows a thick shell which may 01 may not he polycystic 
Siug.eal excision of these tumois is the most widely accepted foim of treatment 
Ihcy aie also successfully floated by indiothciapy Conseivative treatment 
should he given particularly to the Illinois m the superior maxilla because most 
patients *11 c roung and Ihc cosmetic insult is nnpoilant Following the admims 
tiation of ladiolhciapj, the tumois icgicss \eiy slowly o\ci a penod of months 
01 even >cnis Kccniicnce is chaiaclcii/ed hr osteolytic tin lists, but these are 
contiollablc h\ a lepctition of the treatments Lachante icpoitcd on a senes of 
eight patients with giant-ccll tumois of the supenoi maxilla who lomamed well 
fioin two to eight ycais following loentgentheiapy He noted that relatively 
small doses ol ladiothcrapy lcsultcd m a solid encapsulation, followed by slow 
legiession ol Ihclumoi 



^ 11 I** 1* linos u com i of the Huporlor iimxlll u) rcslon (Courtesy of Dr 1' Biclcs'iC De 

1)11 Uncut of Itocntscnthcrapy, IliiUlum Institute of the "University of Paris ) 

The mucous and salivary t/lund types of tuiiioi ansc ftom the mucosa of the 
m.ixillaty sinus, just ,is they do fioin the mucosa oi the nasal fossa and oral 
cavity Itingeit/ icpoitcd six of his own cases togethei with nine collected 
fiotn the liLcidtuic The majoiily of tlicse wcic found in patients 40 to 59 
years of age The antium seems to he the most common point of ongin of 
these tumois aflci the haul palate and the nasal fossa They have a very slow 
development, and although the maionty of them aie benign, some may he 
malignant and capable of nictastasi/mg (sec Tumois of the Salivary Glands, 
page G18) lUucous and salivaiy gland tumois itc well cncumsciibed and 
genet ally encapsulated, aiul in then expansion dcstioy but seldom infiltrate 
the sutioumlnig tissues They have vancd histologic appeaianccs Surgical 
excision usually lcsulls in pcimanent cuie with the exception of the semimahg 
mint nnd malignant varieties, which may recin lcpcatcdly following excision 
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diblc, frontal sinus and ethmoidal legion The most common of these neo 
plasms is an entirely ebumified tumor usualh called fibro osteoma, but another 
vanct\ mas present more fibrous tissue tlian bone and for tins reason tlie\ are 
called ossifung fibromas Tlioma describes a third vanctv, the fibro osteoid 
osteoma which is also poorlv calcified The radiographic examination of these 
lesions inav conseeiucntlv show vaning degrees of calcification but the age of 
the patient and the painless slow development greath facilitate the differential 
diagnosis Phennster reported thirteen rases of fibro osteoma of the jaw which 
remained cured from four to ten scars after operation 



lie ill lit tu-<i tr fTT* of ll f mtxlllary rrelon 1 ; Inc from tli* Infraorl Ital roclon 

( /iciru/rpmfii nnd tnuifimas ire ran. tumors whuh maj arise from permanent 
or tmusitors cartd i*v Itiehets is an important predisposing factor Thev arc 
oil oliMncd m vouru, individuals and grow s!owl\ and painlcssh, sometimes 
iind^rguim, calcification The usualh develop from the canine fossa or the 
tnohr "fid palatal prow sms nnd are contained in a capsule of connective tissue 
These tumors nrr made up of hv aline cartilage with occasional transition to 
osteoid or cvrti liotiv nrtas end n greater or lesser amount of mucinous mate 
ml W lien tlie tumors arc formed bv n svncvtmti of cells in abundant mucoid 
tissue t’ ev an tis ia!h diagnosrd rs pure fnvxrj ias Those presenting n com 
parable *m« mt of i mem an 1 rartilage arc o'ten disitintol rs tn'xor! ondromos 
Their Mood *nj ph i% p»or 1* dint raphicallv ties "re transparent nrd rats 
p omt 1 mint ealo * ' Tn tnea* l*v surgical excision is most often 

r C't s r u! 

(n *' <t” 1 1 r rn fin or* fmj i ith Utween 1 » a 12.* sc"m of rgr 
h»t ''the iw t* is U u ai»a w-s e 1 ir l c bs Nihten 

1 t’ s rn* i rs i*l rr,« rv 1 -s s rn , s T» r tt "'-mb elop^owh 
f -i t> - ' *» 1 f - m axil! e "g r i fain Tl - r- bo 
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patent tissues (Iilnosm eom.t) The histologic e\amnmtion determines the 
diagnosis of these tluee i.uietics The dc\ clopincnt of these tumors usually 
tesults in pulmonaij niotastases and death within a penod of two years A 
wide stugieal excision should be attempted when possible They ate radio 
icsistnnt, liowet ei, a few fibiosai comas ate ladiosensitne but not tadioourahle 
(Figs lSGandlTf) The pi ognosis is \ ci % pool 

Epidei mold catnnomas of the vppn qtnqiva may i.ipulh in\adc the antrum 
and lcpioduee the cluneal appcaianee of an antial caieinoma which lias ulcei- 
aled the gingna In suigical statistics, the foimei cases aie usually associated 
with caiemomas of the antium The difleiential diagnosis can he made here 
on the b isis of the ehionologi of the developments Moicoici, caicinomas of 
the uppei gingiin aie usnalh moie diffeientiated, heiatim/ing caicinomas 

Tn suminan, the dificicnti.il diagnosis of caicinomas of the maxillnn 
sinus oflcis little diffiuiltx m the maioiit\ of eases most benign Illinois dc 
\elop in young mdmduals in whom cm eitiomas of the antium aie the c\ccp 
tion, the same is tme of main of the noiieaieiiiomatous malignant tiunois of 
this men (Ewing’s osteogenu saieomal the lemaimng few eases which might 
be confused aie ensih dugnosed on biops\ 

Treatment 

Si itoi in (iensoul in 1S2(>, mtiodiued a iadic.il leseetion ot the supcnoi 
maxilla as the tieatment of malignant Illinois of this men (Dechaume) He 
lcnsonod “ all the pioceduies piattiied to date imply incision in the 
middle ot the eanceions mass and the lemoMil of c\onthing that appears 
ilteicd but, I ash, w ho is the sm geon that m tins d.n will dm c put in piactice 
such a piniuple fin the erne ot cancel of the Incast?” The tipical opoiation 
of Gensoul consists of the total leseetion of the supeuoi maxilla aftci severing 
the natiual pedicles the fiontal pioeess of the malm bone, the zygomatic 
,uth the haul palate at the lindlnie, and the mnxillocthmoidal and pteiygo 
maxillaiv attachments Thus the specimen consists of the entuc maxillaiy 
bone with the antium, including the tlooi of the oibit The pioeeduie usually 
has to be completed In an cxciiteiation of the oibit The opeiation is piopci 
foi anatomie amplntheatcis, but besides being shocking and disfigunng, it 
had the dis.uh. mlnge, in mane instances, of icmoung too much and jet not 
enough In spite of a high opciatnc moitality, the opeiation was suceessfullj 
piacticed dining the nineteenth ccnluij', but many of the lepoited ernes 
weie giant cell tumois, the benignity of which was not iecognired until 
pointed out be Nclaton (185G) In the beginning of this centmy, a icaction 
de\ eloped against this classical opeiation niamh upon the piennse stated by 
Faure that “when the opeiation is instified it is impi acticable and when it is 
piacticable it is unsatisfactoiy ” This opened an eia of atypical surgica 
lesections “a la demandc” of the lesions (Scbileau, Comet) These atypical 
operations had the advantage of a smallci operatne mortality but often im- 
plied the necessity of 1 amoving the tumoi by morsels and consequently w'eie 
frequently followed by recun cnees New, of the Mayo Clinic, repoited in 
1920 a method of tieatment of malignant tumois of the antrum by means oi 



CVNClt! 0! IMMMVrOIrt M^TIM VM> till! Ml P«TlW TlIVfT 


209 


I mntj s sarcomas inav nrclv occur m the superior m ixiIJan rc B ion The' 
ore clncfl\ found in voiing individuals and apparent h arise within the marrow 
cautv, but tumor tends to extend to involve the cortex and the subperiosteal 
tissues 'I he' arc capable of metastasizing to the lun^s regional Ivinph nodes 
and to other bones Their radiographic ippearniice is verv \ at table Itoent 
^cnoj.rauis often show ostcophvtc formation which nnv be mistaken to repre 
sent osteogenic sarcoma The histologic appiarnnce is described in the chap 
ter on Malignant Tumors of Hone page 972 Thev arc verv radiosensitive 
and thus capable of being sterilized locnlh if adequate irradiation is ndnnnis 
tered I adures of the treatment inn most often be charged to the presence of 
unsuspected distant metastnscs 



x trrnnai of thr sijuru r t axilla arc wn ra and mac I« ulmm-d in tin 
' 1,u n child s well as in tie "dull Tire ni\ rapidh «lc\ i lop to attain hu*r 
*b envious Utt, 1 li I’am is often an carJv Miiipton ami thr rapidifv of 
rnmth altl » 1 j srr 1 Jr is greatr- tl an that of l enun tmao*^ Tl c teeth 
I r* r 1 vr f mil i ias f IJ sj f’ajcoisK jnrestl rsias of the si in and 1 1 irm c 
r*r a! r u* t* <■ i « ith n*i n!< > tc p rsrnt Inuti icrab’r varieties of jt”r 
r * » hip 1 fi ih p ‘ 1 Pc, n htu on t* ri«- Tlsv }r n a c it b it n<\ o' 
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logic examination, (2) invasion of (he oilnt 01 the tcinpoial fossa, (3) invasion 
of the skin, (4) invasion of the ethmoid, (5) subina\ilhuy oi ceivical metastasis 

The association of inti acavilaiy cuiietheiapy to snigical letnoval has been 
widely accepted as a complcnicntaiy ptoeeduic (New, Denlcci, Ilolmgien), but 
it is doubtful vvhclhei the poslopeiatnc niadialion contiibutes any leal ad 
vantage, it appeals ceitam that (lie insults of tlie combined pioceduies depend 
mainly upon the intelligent choice of patients and the thoioughness of the 
sutgicnl pioccduic 

These opciations most often icsult m a defect of the haul palate which is 
ensih obtuiated in most instances In a pi osthctic appliance (Mailm, Ackciman) 



Fig 13S - - — 

UK 138 —Epidermoid cucinom r of tlie mixltluj nnliuin cleveloplnE ^toreUy with ^ 
vasion of tlie Moo. of the orhit tnd lira ltd displacement of the eje (From dot net, 

30— Sim: patient seven >cars follow hit, the left' cl c" two" y ea rs^ f "er 

given In a shot t time Urere was loss of vision in the left eje two s 
(From del Itcgato J A Suib Gjncc Olrst 1S37 1 


Fig 130 


Suig Gjncc & Obst 
Fih 130 
ments were 
treatment 


Itorx roi n i nrhAPV — Foi a long time, external locntgenthcinpy was used 
only as a palliative ineasuic m the licatmcnt of the lnopciablo caicinomas o i 
maxillaiy antmm oi loi the licatmcnt of postopei ativc iccuiicnces o im 
besides alleviation of pain and psychothciapcutic effect was expected 
cause the lumoi invaded tlie bone, it was judged futile to tiy to ciadica c ' 
disease by means of external niadialion alone, because a tlici apcutic osa 6 
would inevitably lesult in l adioneciosis of tlie bone A gioup of ten pa ion 
with inopciable caumomas of the maxillaiy anti tun leceivmg external locnt- 
gentherapy as the only foim of treatment was fust icpotlcd on m 
(Begato) This stndy lcvealed that patients could bo emed with piesei va 
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cautery, and six years later reported ninety sev en patients with malignant 
tumors of the upper jaw tieated by surgical diathermy, cautery, and radium 
This method of treatment, which started with the soldering iron or “ferrum 
candens,” has evolved into modern electrocoagulation and electrosurgery 

Electrosurgery has been favored for the treatment of malignant tumor* 
of the superior maxillary region because it is devoid of any effect of shock 
Holmgren, of Sweden, has been its greatest advocate The success of the pro 
cedure, however, seems to be connected more with its thoroughness than with 
the particular virtues of coagulation or electrosurgery Coagulation of the 
tissues facilitates their removal through an oral opening with, at the most, a 
small nasolabial incision The operation is followed by a slow elimination of 
small fragments of necrotic soft tissues and bone Holmgren restrains from 
coagulation near the body of the sphenoid to av oid intracranial complications 
Any involved skin is removed and the patient subjected later to plastic repair 



Fig 130 Fig 13- 

Fig 136 —Postoperative recurrence of a fibrosarcoma of the superior maxilla 
.Fi? 137— Same paUent following roentgentherapj The tumor showed surprising radio 
tlvttv bitf Infpr remrrprt 


Cupietuerapy — Hautant and Jlonod working at the Radium Institute of 
the University of Paris perfected a technique of open surgical extirpation with 
the steel knife followed bj intraeavitarj cunetherapj The operation consisted 
of a wide atypical resection, bordering sometimes into the limits of the Gensoul 
operation It was most successful however, when applied to tumors confined 
to the infrastructure of the maxilla On the basis of experience, Hautant him 
self established the following contraindications to this form of treatment (1) 
invasion of the pterygomaxillarv fossa as revealed bj trismus or roentgeno 
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of the vision oi the eye even when the oibit had been widely invaded by the 
turn 01 (Figs 142 and 143), the necessity of piotiacting the tieatment and 
piotectmg the lens dui mg pait of the tieatment was emphasized These 
tumois have gieat xadiosensitivity and metastasize late, two qualities which 
aie advantageous foi i oentgen theiapy Invaded bone lecalei/ies following 
madiation (Figs 140 and 141), although m some instances the elimination of 
sequestia may lesnlt The pi oti acted admimsti ation of roentgentlieiapy over 
a peuod of flic to si\ weeks appeals most satisfactoiy foi avoiding untoward 
effects Slioit tieatments with a high daily dose may also be successful 
(Valencia), but the dangei of l.idioneciotic complications of the bone 1141011 
liighei doses aie used docs not "justify its use, and the insults aie not impioved 
Successful loenlgcntheiapy of eaicinomas of the maxillaiy anti urn icquires 
detailed caie and minute evaluation 


rig 112 FlB 143 

Fig 112 — Caicinoma of the maxillary n ' ,t ‘ u ' 1 ' Vt'cclto' r ' J St ™ ^“feuf'f^Gyncc 

Invasion ot the llooi of the mbit mid temporal fossa (From del ltc 0 ito J 

Fig 113— Same patient five 3 cars after atlmlnlstiatlon of rocntBcntherapy o^tfic'wcat- 
were protracted over a period of six weeks and the eye was protected dtir g p o 
rnent The vision was perfect five years aftci treatment (From del negate J 
Gjnec & Obst 1037 ) 

Prognosis 

Caicinomas of the maxillaiy antium which develop m the lntiastiucture 
have the best piognosis, but whatcvei foim of tieatment is applied, it mils 0 
ladical ohngien repoited on foity-five patients with caicinomas of the an 
tium, fifteen of whom (33 pci cent) weie living five years 01 more aftci rca 
ment The tieatment consisted of elcctrotliei mic excisions, electioeoagu a ion, 
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nr ill 

lie I in —l -nlr r r»m f I all rt lllu trairl In Kir 1> Nil c n>t! 1 >1 utruftlrn if 
II e 1* r cM* r ert It an ! ina I n of ft* i ir-^-ral fo»*a. 

Hr 111 —I -rit r mn of lh«* *im t»tl nt K«n yearn aft r atmln *trall«rt o' rtwnl 
rretterwry rie r*»*S ! •ti-n of th* f^r of the orbit at a lower tl an normal lew! ant 
ro l rr* ullcn elnj « » cf the fpwnit* irull iry % nj» 
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Pi vn ITT 

Llctnting < irunom 1 of the bw< il rnuco**! it the roimm^ure 
I europl il i i of the but < il inuro' - i 

HcfTiting epidermoid r iri mom t of the lower hj> im*iding the buccal commissure 
K irlj epidermoid cirnnomi of the floor of the mouth 

Cioner ili/ed gingititi** ^ itl» profuse bboding in i cn«e of acute monocytic leucemia 
/Courtes\ of I)r H 13 G Kobni^on. Ohio St ite Lm\frsit\, College of Denti^rv, Columbus, 
Ohio ) 

I-AOplntir epidermoid <■ m morn t of the \e million an i of the lower bp 
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and cunetherTpy New (1938) reported on t senes of nmetj one patients with 
carcinoma of the Tiitium, of whom thutj (33 per cent) were living without 
recurrences five jcais after treatment 

Regato reported on ten patients Heated with roentgen therapy alone, of 
whom four remained well the jears or longci , all the patients treated could 
not have been cured by the widest surgical excision 
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Lymphatics — The lymphatics of the mucous mcmbiane of the lip and of 
the veimilion boidei gathei in (luce flunks, one medial and two lateial The 
medial tmnk descends dnectly to the chin and ends in one of the submental 
nodes The lateial ti links follow an oblique dnection, eioss the lowei border of 
the mandible with the facial \essels, and usually end m one of the picvasculai 
submas-illaiy nodes These lymphatics iciy laielj eioss the midlmc to end 
in the nodes of the opposite side 

The lymphatics of the s/,»i of the lowei lip also end in the submental and 
subma\illai \ hmpli nodes, but 1 be medial lymphatics aic neliei and often cross 
the midlme to end m I lie submental and subma\illaiy lymph nodes of the 
opposite side (Fig 1 t r i) 



In addition to this classical tuininatioii ot the ljmphatics of the lonei 
lip, it must be noted that m some cases these lymphatics may end in one of t e 
mandibulai nodes of the facial gioup (Rouvicic) These nodes aic situate 
just below the subcutaneous tissues of the face, geneially along the liujcctory 
of the facial vessels and lateial to the horizontal blanch of the mandible wy 
aie not constant 

Incidence and Etiology 

Caicinoma of the lower lip includes lesions which develop on eitliei the 
mucous mcmbiane oi the vermilion aiea Caicmomas which develop on e 
cutaneous aspect of the lowei lip, usually basal-cell caicmomas, shou 
labelled caicmomas ot the skin of the lowei lip and be considered with o ie 
lesions of the skin of the face of 

Carcinoma of the lowei lip is the most common of all foims of cancer 
the oral cavity, lepiesenting between 25 and 30 pei cent of all these urn 



CANCER or RESPIRATORY S\ STEM AND UPPER DIGESTIVr TR \CT 


217 


ROUVIfiRB, H Anatomy of the Human Lymphatic System, Ann Arbor, Michigan, 2938, 
Edwards Brothers, Inc 
SEBILEAU, P In CORNET, Pierre 

TESTUT, L Traitd d ’anatomic humaine, ed 8, vol 3, Paris 1931, Gaston Dom Cie 
THOMA, K II Oral Pathology, St Louis, 1941, The C V Mosby Co 

THOMAS, R Considerations sur lcs dpith&iomas cjlindriques du maxillaire supeneur, 
Thesis, Faculty of Medicine of Pans 1932 

VALENCIA, E, and ROSENTHAL, L M Radiotherapy of Cancer of the Antrum, Am 
J Roentgenol 48 672 676, 1042 

VERGER G Traitcment dcs Epitheliomas du maxillaire supEricur par l'association 
chirurgic cunetherapie Thesis Faculty of Medicine of Pans 1925 

CANCER OF THE ORAL CAVITY 

Malignant tumors of the oral cavity mal c up about 5 per cent of all forms 
of cancer occurring in the human body Tumors which develop within the 
oral cavity present a distinct character, clinical course, arc treated differently 
and have a widely different prognosis depending on their point of origin It 
is regrettable that the medical literature abounds m therapeutic discussions in 
which various carcinomas of the oral cavity are considered together as “cancer 
of the mouth,” for it is neither possible nor rational to treat all these tumors 
as a single unit 

In order to understand the behavior of different tumors of the oral cavity 
and to formulate indications of treatment of the primal y lesions and their 
metastatic adenopathy better, this discussion of cancer of the oral cavity will be 
divided into the follow mg sections 

(1) Carcinoma of the lower lip, (2) carcinoma of the upper lip, (3) car 
cinoma of the mobile portion of the tongue (anterior two thirds), (4) car 
emoma of the floor of the mouth, (5) carcinoma of the buccal mucosa, (C) 
carcinoma of the upper gingiva (7) carcinoma of the lowci gingiva (8) 
tumors of the hard palate (9) tumors of the lowci jaw 

CARCINOMA OF THE LOWER LIP 
Anatomy 

The low ci lip is a muscular and cutaneous fold which forms the lower half 
of the anterior wall of the oral cavity nnd its external opening The lower lip 
\nrics considerablv in thickness, shape and size, according to the race and age 
of the individual It extends transversely between the buccal commissures 
nnd vertically from its free border to a horizontal depression which separates 
the lip from the chin The posterior aspect of the lower lip is coveicd by the 
same mucous membrane which covers the lower gingiva, reflected upon itself 
to form the gingivolalual gutter nnd the posterior aspect of the lower hp Tins 
mucous membrane extends to the free liordci nnd passes through a gradual 
transition into the vermilion area of the lower lip The vermilion area is re 
marl able for its red or pink color It presents thin anteroposterior irrcgulan 
tics on its surface with a moderate depression in the midline The vermilion 
area ends brusquelv on a regular curved distinctive line called the vermilion 
border which separates it ncatlv from the si in 

The substance of the lower lip is made up of numerous thin muscles, the 
most important of which is the orbicular muscle (1 ig 1-14) 
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Of 248 patients with eaiciiiom.i of the lowei Jip admitted to tlie Ellis Eischcl 
State Cancel Hospital fiom 1940 to 194G, two-thuds w'Cie GO to 79 ycais old 
Most of these patients weic fanneis with a long history of outside exposure 
Onlj one eighth of the patients weie undei 40 jeais of age (Table IV) Car- 
cinomas of the low ei lip aie piedommantlj found in men, in otei GOO cases 
tieated at the State Institute foi the Study of Malignant Diseases in Buffalo, 
N Y, 192G to 193G, onlv 2 7 pei cent weic found m women (Sclnemer) 
Ahlbom has called attention to Hie high incidence of caicinoma of the oral 
cautj, phaivnx, and esophagus m Swedish women and its possible i elation to 
the also high incidence of sidciopcnia (Plummei -Vinson syndiome) found 
among these patients Sidciopcnia is ehaiacteii/cd bj anemia, achloilijdua, 
chionic djsphagia and .itiopln of the mucous membiaiie of the mouth and 
phaiMix 'Hie disease is piob.iblj due to a dietan deficiency and should be 
consideied a line piecanceious condition It seems to be less pieialent among 
women with moie than aieiage economical standing This condition accounts 
f oi the fact that at the Radiumhcmmet in Stockholm moie than half of all 
cases of enicinoma of the lowei lip aie found m women 


Tabu IV Am Iscimsci oi 2 I 8 C\sisoi Caicisomcoi LouirLn* 
(Pahi sts PrrnOMis \sti\ Piow I!li u \tfas) 
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Caicinoma of the lowei lip is acij iaic in Negioes, who aie not immune 
to othei founs of cancel of the oial cawtj Onlj one case of caicinoma o 
the lowei lip was obseived at the Hornet Phillips Hospital for Negroes, St 
Louis, m a penod of ten jeais (Smilej ) 

Tobacco, and in paiticular the habit of pipe smoking, has been considered 
responsible foi the deielopment of caiemoma of the lower lip, wdnch is o ten 
referred to as “cancer of pipe smokeis ” The assumption that the heat o 
the pipe stem habitually applied to the same side of the lower lip over a perm 
of years may end m the pioduction of carcinoma is as well established m e 
medical profession as in the lay public, jet caicinoma of the upper ip m 
very infrequently obsei s ed It is also ai gued that the porous clay pipes an 
the W’ooden stems permit seepage of tarry products which come in direct con 
tact W'lth the lower lip on the dependent side of the pipe stem Howcie^, 
the infrequent occuuence of carcinomas of the upper lip wdnch is equally a - 
fected by the heat of the pipe stem, the not infrequent occurrence of carcinoma 
of the lower lip toward the midline and its rather infrequent occurrence a^ 
the buccal commissure where most pipe smokers hold the stem s iou c 
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Fig Hu — Anatomic sketch of the lymphatics of the lower lip ending in the submental and 
prevascular submaxtllary lymph nodes but sometimes stopping in the facial nodes The lym 
phatics of the skin of the lower lip (dotted line) may cross the mldline to end In submental and 
submaxillary nodes of the opposite side 
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of the veimilion Ijoidci which immediately ci cates a defect (Fig 148), while 
the tumefaction itself is limited to the aiea immediately suu minding it These 
lesions aie slovvoi m then development but usually mfiltiate the entne depth 
of the hp (Fig 149) The venucous type usually extends toward the cutane- 
ous side of the lowei lip (hig 158) It has a veiy megulai surface and 
appeals to be ulceiated only m the cieviecs It develops veij slowly, may 
nn oh e the entile width of the lip, and may even extend to the chin The 
veiiucous type, howevei, has little tendency to extend to the mucous mem 
Inane aspect of the lowei lip oi to mfiltiate m depth 



Tig no — Superflciallj ulcerating epidermoid carcinoma of the lower lip This lesion is usually 

preceded b> a blister 


Mepasi me Spri \d — Metastases fiom caicinoma of the lowei lip do not 
occui as eailv oi as fieqnently as in othci foims of cancel of the oial cavitj 
In many instances a metastasis nevei occms m spite of veij extensive develop 
ment of the pumaiv lesion (Fig 150) The most commonly invaded nodes 
aie those of the snbmaxillaiy legion on the same side as tlie lesion The 
lesions of tlie middle thud of the lowei lip may metastasize to the submental 
nodes, hut they do this lathei infrequently In extensive lesions oi m lapidly 
growing undiffeientiated turnois, a node may mfi equently be found attached 
to the external aspect of the horizontal blanch of the mandible (Fig 151) 
Involvement of ceivical nodes is found in about 12 pel cent of the cases vvitli 
submaxillary metastasis (Eckeit) but seldom occuis in tlie absence of sub 
maxillary metastases Metastases to the opposite side of the neck are seldom 
obseived unless the lesion has invaded neai oi beyond the midlrne (Figs 161 
and 165) When the lesions have ulcerated the skin, contialateial metastases 
are more frequent Distant metastases have laiely been observed Biaund 
repoited that m thuteen cases of cancer of the lowei lip which came to 
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sufficient exidence to eliminate this aigument In addition, among patients 
with carcinoma of the lower lip pipe smokers constitute a minority 

Leucoplal 1 a is not uncommon m the lowci lip Sihieinei found leuco 
pldkia accompanying carcinoma of the lower lip in 2 0 per cent of his cases 
while Martin found it in 28 pel cent In general, the lcucoplaki i is superficial 
and shows little change throughout the jears Less often it will become thick 
ened, indurated and secondanlx infected The coexistence of sjphilis with 
carcinoma of the lower lip is not as frequent as with other carcinomas of the 
oral caxity , it has hetn xanousty reported between 3 G per cent (Schreiner) 
and 10 per cent (Martin) 

Long standing exposuic to sunshine wind and fiost (farmers sailors etc) 
is bx far the most frequent cause of carcinoma of the lower lip Chrome 
exposure to sunshine oxer u period of fifteen to thirty jears results in dryness 
and hyperkeratosis of the si m of the face and neck as w ell as of the exposed 
aspect of the lower lip This lixperl cratosis gradually dexelops into a super 
ficial area of ulceration which latci becomes indurated and is found to be 
carcinomatous The earcmogenic action of the solar lays is xerx x amble and 
requires a different intensity and length of cxposuic according to the indi 
ndual In general blonde si inned indniduals are more easily affected 
Carcinomas of the lower lip how ex or, are also obsoried in individuals 
who haxc ne\er been exposed to prolonged effects of sunlight If separate 
statistics should be drawn ot outdoor and indoor workers xvith carcinoma ot 
the loxxer lip it might x\ell be found that in the outdoor group the lesions 
develop on older patients usuallj gixing a history of longstanding hjper 
keratosis while m the indoor group the lesions xvould more often dexelop from 
normal lip or from leucoplakia in xounger lndixiduals frequentlx gixing a 
history of sjplulis Such a dixision maj explain the discrepancy in the inci 
dence of leucoplakia and syphilis for it max depend on the proportion of rural 
or urban patients reported 

Pathology 

Gross Pathology — Most carcinomas of the lowci lip dexelop on the por 
tion of the xcrmilion border which lies outside of the line of contact xxith the 
upper lip at a point cquallj distant from the midline and bucc il commissure 
(rigs 146 147 and 148) Thex maj dexelop in the middle third of the lowei 
lip and less frequently maj start at the buccal commissure (Fig 1621 In 
general carcinoma dexelops on a longstanding lijperkeratotic lesion but 
those xilnch dc\elop on the buccal commissure or toward the inner ispect of 
the lower lip max do so on the b isis of a pre existing leucoplakia 

There arc time distinct types of carcinoma of the lower lip exophxtic 
ulcer iting and xerrucous The majority of these lesions are of the exophjtic 
type (rig 152) The bp becomes thickened and induration maj mxolxc an 
entire half of the lower Up, while the ulceration is limited to the xermihon 
border and is comparatixelx small These lesions maj become bulkj and in 
later stages max present spontaneous necrosis with loss of substance The 
ulcerating form of carcinoma of the lower lip usuallx starts with an ulceration 
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The well-chiTei entiated caicinomas (Giadc I) usually include a gioup of 
papillaxy lesions u Inch we call remieous caicmoinas and 11111011 anse also 
fiom othei mens of the 01 nl eavitv These tuinois have been lauously re 
fened to bi diffeient anthois, but no cffoit lias been made to individualize 
them as a clinicopathologie entitj 

Basal-cell emcinomns do not ansc on the mucous membiane 01 leimihon 
men of the lip IToiieiei, these lesions, liming aiiscn on the shin of the Ion ei 
lip, 111m imade this men sceondanh Such cases should be consideicd as 
cm ('monies of the shin 


Clinical Evolution 

The most mipoitant single detail in the histoi \ of patients with caicmoma 
of the louci lip is the desciiptton of the onset on the basis of a “blister” 
This blistei eudenth piecedes the development of a supei/icial ulceiation 
(Pig 1 - 46 ) In mam othei cases theie is a histoi \ of iccuncnt scabs which 
final!} leaic a supei fiend bleeding ulociafion This pioccss may last many 
icais and fins explains some of the unusualh long lustones In othei in 
stances the emunoma deielops on a Known men of leucoplahta, and it is 
seldom that a caicmoma deielops fiom an cntiieh 1101 mnl lou ei bp 

In genetal, the dcielopmcnt of a emcinoma of the Ion ei lip is inthei slou 
and piodnecs no simptonis until 1! lias 1 cached a l.ifhei adinneed stage It is 
not infrequent that these lesions be ignoicd foi icnis befoie nduce is sought 
(Fig 140 ) 

The occmience of <111 adenopatln is ion imiahle in caieinomns of the 
louci lip I11 genoinl, .is 111am as 20 pel cent, of the patients apply f° r 
tientment aftei metastases lime ah each dci eloped If the pnmnry lesion 
has been eontiolled, houe\ci, lclatnch feu patients uill evei develop a mefas 
tasis In a senes of 223 patients with caicmoma of the louci lip without 
appment metastases, onlv tvvcntv -seven (12 pci cent) developed metastases 
aftei tientment of the piim.uv lesion (Maitm) In oui hospital only 6 pei 
cent of the patients apphmg foi tientment piesenfcd evident metastases, an 
onlv 6 pei tent of those appaienth without metastases developed one a ter 
tientment of the pimimy lesion (Table VI) It should he lecognized tin 
the piesencc of a palpable adenopathy in the submaxillaiy legion is not aluass 
evidence of metastatic disease, foi most noimal adults have enlaigec su 
m.rsillmy hmpli nodes In addition, tumors of the lowei lip me usual j sec 
ondauly infected 01 associated with pooi 01 al hvgiene Lymph nodes rneasur 
mg undei 2 cm m diametei ma; 01 mav not be metastatic, but if the no cs 
become laigei, the chances of then being involved aie consideiably gica 
(Tayloi and Nathanson) Because of this, the usual comment m the bteia uie 
about patients “with palpable Ijmph nodes” may he misleading The 
of caicmoma of the lovei lip into tuo gioups, with 01 without pa pa 
lymph nodes,” actually is mote often meant to imply with 01 without c mi 
evidence of metastases ” Obviously, the clinical assumption of met a s a e^ 
should always be substantiated by pathologic examination of an aspna 10 
biopsy 01 of the sui gical specimen 
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autopsy, there were onlj two instances of distant metastases Submaxillary 
and facnl nodes maj rapidlj become adherent to the mandible and m late- 
stages maj ulcerate the shin When nodes are present when the patient is 
first seen, the chances arc that more than one node is inv otv ed 

The likelihood of the production of metastases increases with the duration 
of the pnmarv lesion and also with the increase of its dimensions However, 
attempts made to correlate the increasing percentage of metastases with the 
duration or enlargement of the pnmarj lesion usuallv show that although 



Mb II" — 1 xoj hylic carcinoma of the lower Up with central ulceration anl ml od rolloi bor ln< 



Fa, 11“ —l lermtlns carcinoma of th<* lower Hi with UfOi** fnftltrati n 

thi re is n definite uptrend it is also true that ver\ large and longstanding 
lesions mas indeed show a lesser incidence of metastases This is probablj 
due to the fact that verrucous carcinomas which form the ma;oritv of this 
l**st group are tumors with a remarkable local malignnncv which never 
rrctastasire If the verrucous t\pe of carcinoma could he eliminated there 
wo ild be r tnurb better correlation of increased incidence of metnstas s with 
merer se m jure and duration of tin pnmarv lesion 

The ehrnep of mrtastases rlso inrrr-ses the less different i* ted the ca-cj 
no~ia Tavlo- and \nthnnson reported onlv a r> per cent tncidvnee of metas 
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Treatment 

The medical literature abounds in eontroveisial statements as to treatment 
of carcinoma of the lowei lip and its metastases 

Treatment of the Primary Lesion — It is generally admitted that shillful 
surgical excision, locntgentheiapy, 01 cunetheiapy may contribute a high per- 
centage of local euies in caicmoma of the lowei lip But while some authois 
readily acknowledge that radiotheiapy offeis a bettei aesthetic result, others 
assert that m this respect smgeiy is the method of choice These diffeiences 
of opinion are not explained on the basis of varied surgical techniques, hut 
rather on the basis of a very unequal variety of radiotherapeutic skills and 
expei icnces 



ru i*2 F,s 1=3 

Fife 3 "52 — Exoplijtic carcinoma of the -vermilion border of the loner lip 
Fig l'il— 1 Same patient five \oirs after surfiee appUcation of curietherapy X - p a ) 
if itln tic rt suit (Couitihj of Dr 1 I> nbfihitd Jrff<r«on Medic il College 1 nunc ii ' 


CcRirTHi rap\ — Intel stitial application of radium element needles or 
“radon seeds’’ has been now' almost unit ersally abandoned as a method o 
treatment of primary caicinomas of the lower lip This form of treatment 
Jesuits in marked flbiosis and atroph} with obvious asymmetry and detorm y 
In addition, carcinomas of the lower lip are mostly of the exophytic ram 
than the infiltrating type and consequently do not require a lug i concen 
tion of ladiations for local stcnhzation Superficial applications o ra * , 
element needles or radon tubes is a satisfactory method of treatmen w 
is still rather widely used The radium can be supported b> a specia 
molded apparatus lolled around the lip and fixed to the chin Golom >ia p< s ^ 
w'hich can be molded at a temperature not burning to the skin an w ic 
not melt at body temperature, is used with advantage foi t ns pi 1 
(Bsguerra) Temporary piosthcsis to be held between the gums can ® 
used This foim of application results in a rather homogeneous CI ° 
of the affected area When radium element is used, this proce ure 
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Tabib VI Metastasis in 248 Iatiint* - "With Pathoiocicvlly Ifpified Cvpcinomas op 
I owep Lip Admitted to Ettis Fischet State Can err Hospital Doping Its First 
Six \ears (1 autnts Foi lowed Tpoai One to Seven Fears) 


! 

TOTAL 

aombet 

or 

PATIENTS 

with I 

METASTASES 

ON 

ADMISSION 1 

APPAPENT 

I Y WITH 
OUT ME 
TASTA^ES 
ON AD 
MISSION 

[ METASTASES 

I became 

EVIDENT 

ATTEP 

TPEATMENT 
[ OP LIP 

V\ ithout previous treatment 

194 

7 ( 4%) 

187 

11 (6%) 

With previous inadequate treatment; 

54 

8 (157o) | 


3 (6% ) 

1 otal 

248 

15 ( 6%) 

233 

I 14 (G%) 


Diagnosis 

Although most carcinomas of the lower lip can be easily recognized elm 
ically, some o£ the earl} lesions arising from an area of hjperkeratosis and 
presenting onlj superficial ulceration mav not be clinically evident and can 
only be diagnosed b} biopsj The same applies w hen a carcinoma arises from 
a long standing patch of leucoplakia which has become ulcerated or thicl ened 
The biopsj specimen of lesions of the lower lip should be obtained with 
a scalpel, should be sufficient!} deep, and should include a part of the sur 
rounding normal si in In the case of verrucous carcinoma, particularly, super 
ficial biopsies maj show nothing but lijpcrlveratmization and chronic inflam 
motion If the clime al impression suggests malignant disease, renew ed biopsies 
should be taken sufficicntl} deep from the borders of the lesion 

As it has been noted, nothing can be concluded as to the presence of 
mctastascs when nodes which arc less than 2 cm in diameter are felt in the 
submaxillar} region A positive aspiration lnopsv in such cases will be of 
value in deciding the course of treatment 

Differential Diagnosis — Because so often a carcinoma of the lower lip 
arises from a vesicle herpes may be mistaken for cancer Longstanding 
hemangiomas which arc usunll} accompanied bj other similar lesions of the 
oral cavil} mav bleed or become infected The differential diagnosis in such 
eases ma> be simplified b> noting the characteristic bluish appearance of the 
hemangiomas and their exceptional!} long Instorv Cheilitis due to vitamin B 
deficiency is never accompanied In induration and appears at the buccal com 
inissurc on both sides A syphilitic chancre usuallv has an indurated border 
but n clean regular base does not grow over 15 cm m diameter, and is rare 
on tlm lower lip 

The mam challenge in the differential diagnosis comes with the lesions 
such as livperkeratosis and leucoplakia which arc known to precede carci 
noma Repeated observation mav be necessarv In the meantime, the patient 
mn} be advised as to improvement of oral hvgiene, extraction of teeth, climi 
nation of use of tobacco, and local application of petroleum jelly If there 
is no spontaneous improvement under this treatment, there should be no fur 
ther hesitation in removing n specimen for microscopic diagnosis 
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lumoi In the piopei evaluation of all these factois and then vise applica- 
tion, there is no loom foi amatem 1 adiothci apists 

External locntgcntheiapy is capable ot steiili/ing with gieatei certainty 
small and laige tuniois ol the lowei lip In addition, the pioficiency of its 
adaption to the paiticulai eiicuinstances oi the case conti lbutes to obtain the 
best aesthetic lesults (Figs 153, 157, and 1(51) 


rig inc 




FIs 157 

l 4 iff 15G — Carcinoma of the entire half of the lower lip 
tcWng^ctasM — ^ ame Patient five years after roentgentherapy 


Note absence of atrophy or 
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advantage of possible being applied during a limited part of the hours of 
the da>, allowing a protraction of the treatment in time (between ten and 
fourteen da\s) and i exult mg m eonsidcrablv better aesthetic result than con 
tmuous application (Iig 153) I urthcrmorc, interrupted applications allow 
treatment without hospitalimtion Superficial curicthcrapv requires consider 
able time, attention and shill and, in addition, is seldom successful on the 
large tumors with widespread superficial ulcerations 'With bully lesions, 
the necessan readjustments of the apparatus as the diseased area shrml s 
become disheartening 



Fie i^l Fie loo 

Fie 1 I — Carcinoma of tho lower lip extending o%cr two minis of Its length 
Fie lo. — Same patient three >cars following roentgcnthcrap> The only defect is that 
duo to destruction by the tumor Treatments were protracted o\er five weeks 

RocNTGENTiiFru \ — External rocntgcnthcrapj is a cousiderabh more sat 
isfaetory means of treatment than surface cuiicthcrapv Whethei the lesions 
are small or extensile whether thej are cxophjtic or excaiating, roentgen 
therapj can defimtclj cure the overwhelming majority of carcinomas of the 
lower lip and contributes the best aesthetic results Good results are not pos 
sible howeier, bj routine application of roentgenthcrapj with fixed factors 
of quality of radiation as well as of dailj and total dosage and total duration of 
treatment Intelligent variations of the quality of radiation used (100 to 200 
1 v , 3 mm of aluminum to 2 mm of copper filtration) depending on the 
extension and on the infiltrating quality of the tumor, will determine the out 
come There is also need for an intelligent piotraetion of the treatments 
(one week to six weeks) and of the total dosage (3,000 to 6 000 roentgens 
measured at the surface) depending on the character and extension of the 
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sliding of the soft tissues of the cheek without great disproportion m the 
length of the lips 01 the tension exerted upon them This type of operation 
piovides a loner lip which shields the teeth, allows an intelligible speech, and 
msiues against drooling but lacks m mobility and eventually becomes thinner 
Another foim of cheiloplasty liitioduced by Estlandei, in 1865, consists of 
repairing the defect of a V-shaped excision of the louei lip by a flap of the 


Pig ICO 



X»fc» AVI 

lip *W) — Extensive exoplntic carcinoma of the loner Up r nr T 

1C1 patient fi\e nmis after roontgentlic rapj (Courted or 

haul Jefferson Medical College PI, ,1 ,delphia Pa ) 


r n> r 
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Surgery — The V shaped excision is the simplest form of sin gieal treat 
ment of carcinoma of the lower lip It is a minor procedure which can be 
done under local anesthesia and does not require hospitalization A wedge 
shaped section of the entire thickness of the lower lip is removed, allowing 
a margin of at least 05 cm bejond the recognized limits of the tumor Tins 
operation implies only a diminution in the length of the lower lip with con 
sequent decicase in the size of the oral opening The excision of small lesions 
from rather large mouths ma> result in a satisfactory aesthetic result if care 
is exercised in the approximation of the margins after removal With small 
mouths and thin lower lips, however, the most limited excision results m con 
stricted oial openings which may interfere with speech or the introduction 
of a dental appliance For this reason, a V shaped excision should be done 
only in patients with large mouths and thick lower lips Other forms of local 
excision leaving an elliptic defect give an undesnablc aesthetic result and offer 
no additional advantage 



FIs 15S Ft e 

FIs 158 — Verrucous carcinoma ot the lower Up extending to the skJn 
Fig 1 ■) — Same patient follow Ing roentgentherapy 


When surgical tieatment is contemplated for lesions ivlnch will require 
an excision of more than one fourth of the entire length of the lou er lip a 
V excision becomes unsatisfactory and some form of cheiloplasty has to be 
considered 

The oldest means of immediate repair of a defect of the louei lip caused 
b> surgical excision is a sliding of the soft tissues of the clicek toward the 
anterior midlinc Such a procedure is greatly helped hy an artifice introduced 
bj Bernard in 1853, consisting of the extirpation of two triangular shaped 
portions of the upper lip and nasolabial fold permitting a more satisfactory 
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excision of the affected tissues and to icpan the defect bj a pedicle graft 
(Figs 169 and 170) Most of these cases icqiiiie additional sm gical manage- 
ment of a submaxillaiy adenopatln, hut the long suigie.il piocedmes, tedious 
as lliei m.n lie, aie well pistified (Figs 171 and 172) 


Fir 101 



Fir 1G5 

I* IS 164 — Exopln tic carcinoma of the mulline of the lower lip metas 

PiS 16T» — Same patient six months after roentgentherapj Bilateral submaxi an 
tx«=es had de\ eloped rapidl\ 

To summanze, loentgentheiapy is the tieatment of choice of caicinoma 
of the low er lip, but m ceitam specified instances sui gical treatment may e 
pi ef ei able 

1 With a small lesion and a large mouth, local surgical excision gives 
enough assuiance of conti ol and satisfactory aesthetic results and is, in a 
tion, more expeditious. 
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same shape taken from the upper lip, rotated downward to form a new buccal 
commissure, and maintaining at the same time a circulation thiough the coro 
narj aitcrj of the lip (lig 3C8) Such foim of chciloplastj is best suited 
for excisions of lesions of the lateral third of the lower lip 'Ihe operation 
results in a definite asjmmctij which, with time, ma\ become less noticeable 
but which is at best undcsir iblc (Fig 1G7) 

In the surgical treatment of extensile lesions of the lower lip, partieu 
larl> those which maj extend to the cheek, it mij be picfcrablc to do a wide 

Fig 1C” 



Fig 16” — Ul crating carcinoma of the lower lip near the buccal commissure 
P. at *ent four >ears after roentgen therapy The atronhv ret. 
esirable result are due to Intensive treatment given In a short time p y r 11 
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4 When there has been pievious inadequate radiotherapy with marked 
and extcnsne changes of the surrounding areas, further radiotheiapy may be 
contraindicated and cheiloplasty preferable 

5 When radiothcrapeutie skill is not Readable, a surgical procedure is 
olmously indicated 



Fig 1(0 


Fig 170 


Hg 
I 

Fugr nc Er!c!"r 
Ixiuis Mo > 


— -Defect left b *• Ide excision of a carcinoma of the Io\ er lip 
170 — Excellent result following pi istfc repair b\ a perilrle graft fCourtec of P* 
Department of Surgcrv Wa c hIngton UnJ\ersit> School of Median*’ 


Treatment of the Submaxillary Metastases — Patients v ith carcinoma of 
the lip nho present a metastatic adenopathy should be treated by a neck dis 
section In some instances, as a second choice procedure, ladiothciapy may 
be considticd 

Radiothi i* u \ — External rocntgenthcrap\ is capable of stei hiring meta- 
static carcinoma from a primary lesion of the loner lip, but this form of 
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2 A\ ith very extensive lesions a good aesthetic result may not be possible 
with roentgenlherapj because of the resulting defect This mat require 
plastic repair by means of tubed flaps In such instances surgical treatment 
might be more satisfactory from the start 


Fie 1C< — Extenshe carcinoma of the lower lip which hal alrealy rneta ta-Izel to th* 
PUbmaxUlary lymph no<tes 

Fie in •— Same patient following an Estlander operation which was done In o ro»*r to 
facilitate fmme Hate performance of a n“ck dissection. 


L «■') <" , i 


t 


FlC KH — iJtl'inl r operation for carcinoma of tb» lower lip The Wert of a V escli on Is 
tilled by a Tap from th«* u-’ »r Up 

3 W ith small or moderately larve lesions which hate alrtadv r et^stasiz^d 
the surgical management of the primary lesion will allow immediate care of the 
adenopathy 




Fig 173 



FIs 17-i 

prlrnarj ^lesion carcinoma of the submaxilluj legion fioin a surglt ill> excised 

Sugnrbaker E r» The nietastatic nodes were ulherent to the mandible (Trorn 

Fis 17-1 and Gilford J Surg Gjnec &Obst,l9iG) 
tlent his rcmaInprf n Jv A « a H Cr l» following combined Jaw resection and neck dissection The pa 
a rrce of disease thioe jears following treatment 
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treatment requires several weeks and causes the development of extensive 
mucous membrane and skin reactions Which are not justified if a neck dis 
section is practicable When a neck dissection is contraindicated, particn 
larly m the presence of an undifferentiated tumor, a thorough roentgentherapy 
is then indicated 

Fie i7i 



*Jg 371 — l xtenshc recurrent carcinoma or the lowei 
and presenting submaxillar} metastases 

Fig 17 — Same patient following wide local excls on 
by means of tube flaps 


lip following inadequate treatment 
neck dissection and plastic repair 
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When a metastasis is piesent on initial examination, the chance of sur- 
vival aftei ticatment of the pumaiy lesion and the metastatic nodes is lcm et 
than just mentioned (but bettei than that of othei lesions of the oial cavity 
pi esentmg metastases) Martin leported on a senes of ninety patients intli 
carcinoma of the lowei lip with accompanying metastases, of whom twenty- 
two (24 per cent) 11 ere living and veil five yeais after tieatment Baud 
lepoited on a senes of forty-foui patients surgically tieated for metastatic 
caicmoma from the lower lip, fouiteen patients (32 per cent) were veil five 
yeais or longer aftei the operation The piesence of bilateial metastases fui- 
ther diminishes the peieentage of euies, but these aie still lather good Tayloi 
and Nathanson collected tuenty-six cases with bilateial metastases, 111 which 
five patients (20 pel cent) wei e eui cd aftei sui gical ti eatment 

Attempts to 1 emote submaxillaiy lymph nodes, e\en when they hate be 
come adherent to the skin 01 to the mandible, will yield a good percentage 
of lesults although at the expense of some peimanent defoimity and a lnghei 
opeiative mortality (Sugaibaker) 
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Interstitial implantation of radon seeds has been used as a complement 
of external irradiation Such a procedure licks m the precision required for 
the sterilization of a node If the nodes arc to be treated bj ridi other apj 
a thorough external irradiation is preferable 

Surgepy — In establishing indications for a neck dissection, Duffy stipu 
lated the following conditions (1) the primary lesion should be controlled , 
(2) the primary lesion should be limited to one side of the mouth , (3) the 
carcinoma should show marked histologic differentiation, (4) the metastases 
must be limited to one group of nodes in two contiguous cervical triangles 

(5) the carcinoma must not hav e perforated the capsule of the lymph nodes , 

(6) there must not be an adenopath} on the opposite side, (7) there must not 
be a distant metastasis, and (8) the patient should be in good general condition 

"When applying these criteria to the treatment of metastatic adenopathies 
from the lower lip, there are more exceptions than compliance to these rules 
The metastases from a carcinoma of the lower lip are highly curable, and 
enlarged operations are justified in these patients where they would not be 
warranted m the treatment of other metastatic adenopathies No treatment 
of a metastatic adenopathy should be undertaken unless the primary lesion 
Ins been or is assumed to be controlled If the primary lesion has extended 
beyond the midline and there is no palpable adenopathy on the opposite side, 
the neck dissection should be extended merely to include a “prophylactic 
submaxillar} dissection” of the opposite side 

As a rule, carcinomas of the lower lip are moderately differentiated In 
the rare ocoasions when they are highlj undifferentiated and rapidly growing 
a neck dissection mij have little chance of success, but the attempt is never 
theless justified if the metastasis appears loc ilized to the submaxillarv region 
The presence of metastases m two contiguous cervical triangles may some 
times, but not always, be a justifiable contraindication of a neck dissection 
for it is owlv m vcr> advanced cases that the nodes of the upper cervical 
region appear involved Invasion of the lymph node capsule by tumor lm 
plies the adhesion of the node and invasion of neighboring structures, but this 
is not a contraindication to a therapeutic neck dissection m the treatment of 
metastatic carcinoma of the lower lip (Sugarbakcr 1945) The excision of 
parts of the invaded mandible m the same block with the submaxillary con 
tents often brings about a permanent cure (rigs 173 and 174) Furthermore, 
the presence of metastases on the opposite side of the neck is not, in itself 
a contraindication to surgical treatment of metastatic adenopathies Bilateral 
neck dissections vihichimplj ligation of both internal jugular veins have been 
performed successful!* b\ skillful surgeons (Leclcrc, Tailhefcr, Fischcl) 
Because carcinomas of the lower lip alwavs metastasize first to the sub 
maxillarv region and because invasion of upper cervical Ivmph nodes usualh 
follows a compromise m the procedure of the neck dissection mav be applied 
m these cases It is generally conceded that a partial upper neck dissection 
(supraomohjoid) is usualh satisfactory but if there are palpable upper 
cervical lvroph nodes, a radical neck dissection is more satisfactorv On the 
other hand an enlargement of the operation to include extirpation of half of 
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CARCINOMA OF THE UPPER LIP 
Anatomy 

The uppei lip is a muscular and cutaneous fold which foims the lippei 
half of the antcnoi wall of the oral cavity and its external opening: It varies 
considerably in shape accoiding to the lace and age of the individual Trans 
versely it extends from the buccal commissures, vertical!}, from the free 



boukr to the base of the nose in the center and to the n isulabial folds on each 
side The mucous membrane winch covers the upper gingiva reflects upon 
itself to form the gingnolabnl gutter and the postenoi ispcct of the upper 
lip, 111(1 is it extends to tlic free bordci it pisses tIirotit.li a gnclml transition 
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Cluneal Evolution and Diagnosis 

As ' gcie-al rn’e a tirciro..’! of the upper lio grows more rapidly than 
us covCiro’r. on the !owe~ lip As l rale it is exophytic and superficially 
Tne o’-Tertnlial diagnosis vnth sain t\ gland tumors is oa«il\ 
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made on tne bisis of the great diiiereiiLO in their speed of ae\e opme 
time of evolution and on the fact that siln iry gland tumors are no. n ^ 
Their lnstologv is ehai ictenstic (see Salivary Gland Tumors page l' 
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into the vermilion area of the uppei lip The vermilion area is remarkable 
for its red or pink color It ends brusquely m a regular euned line which 
separates it neatlv from the si in The substar ce of the upper hp is formed 
by numerous thin muscles, the most important of which is the orbicular muscle 
Lymphatics — Tin, lymphatics of the upper lip arc more numerous than 
those of the lower lip Those of the mucous membrme nm ghther into five 
trunl s which end in the prcauriciilar nodes of the puotid in the upper 
cervical nodes just below the paiotid m the pro ami ictrov isculai suhma\ 
diary nodes, and in the submental nodes Occasionally a small number of 
these lymphatic trunks end in the buccinator group of facial nodes which are 
always found outside of the buccinator muscle and its fascia iml above a line 
extending from the buccal commissure to the lobule of the ear The lvm 
phatics of the skin of the upper lip follow a similar course to those of the 
mucous membrane, but some of the lvmplmtics of the si in nun cross the mid 
line to end m the submental and submaxillar} hmph nodes of the opposite 
side (Tig 176) 

Incidence and Etiology 

Carcinomas of the upper lip occur considcrablv less often tli in those of 
the lower lip Uthough Schreiner found 22 cases m G19 carcinomas of the 
lips a greater proportion of cases has sometimes been found There seems to 
be a greater proportion of women with carcinoma of the upper lip than with 
carcinoma of the lowci lip 

Perhaps the low incidence of carcinoma of the upper lip is the best argu 
ment against the possible causative effect of tobacco, and particularly pipe 
smoking m the production of these tumors The upper lip is, however, better 
protected against the action of ictinie ravs 

Pathology 

Gross and Microscopic Pathology —Carcinoma of the uppei lip mnv ap 
pear in the form of an cxophvtic growth rather frequenth near the mulline 
In some cases the tumor is barclv or not at all ulcerated and it infiltrates the 
entire thickness of the lip Some lesions arc veinicous and rather superficial 

The majontv of tumors of the upper lip arc epidermoid carcinomas, but 
it should he home in nund that these mav somet mes appear as spindle cell 
carcinomas which mav he confused with other tumors (Martin) Tumors of 
mucous and salivnrv gland type mav also develop in the upper lip These 
tumors are usinllv benign but present a vanetv of appearances which mav 
make the pathologic diagnosis difficult particuhrlv ns this tv pc of lesion is 
not common ^alivarv gland tumor, arc more frequenth found (9 to 1) jh 
the upper than m the lower lip (Tggcrs) Nasal cell carcinomas reported 
m this area origin ite m the skm of the upper lip (Tigs 1«0 and 181) 

MrrvSTvTic ^iri-vn — Metnstnsos from a carcinoma of the upper lip mnv 
go direct h to the upper cervical region and to the prcauriciilar nodes of the 
parotid as well ns to the suhmaxillarv region The metnstases are Usinllv 
widespread m these areas Mavtm reported twentv one cases ten of which 
(•18 per cent) cvcntuallv metastasized 
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spindle type of epideimoid eaicmoraa also has little tendency to ulceiate 
Caicmomas of the uppei lip metastasize eailiei and moie fiequently than 
those of the lowei lip Hemangiomas occm in the uppei lip but offei no diffi 
culty in diagnosis 

Treatment 

Caicmomas of the uppei lip may be tieatcd successfully by any foim of 
ladiation therapy IIowcxci, tumois of the spindle-cell type and salivaij 
gland tumois aie best tieatcd by a suigical excision In such instances, ail 
Estlandei operation is indicated This consists of a tnangulai -shaped excision 
to be filled with an identical flap fiom the eoiicspondmg pait of the lowei 
lip which is turned around a thin pedicle to foim a new buccal conmussuie 

(Fig 179) 

Prognosis 

It is admitted that the piognosis of caicmomas of the uppei lip is not 
ns good as that of caicmomas of the lowei lip Eclceit lepoiled on twelre 
patients tieatcd smgically, six of whom suivivcd five yeais, and six tieatcd 
by cunetheiapy, tluee of whom suivived five jeais Mai tin lepoited 41 pci 
cent five-ycai suivival in his gioup of twenty-one patients Of ten patients 
who had metastases, seven did not suivivc The time of suivnal of those who 
wcie unsuccessfully tieatcd was twenty-one months ns compaied with foitj 
tluee months in those with caicmomas of the lowei lip unsuccessfully tiented 
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CARCINOMA OF THE MOBILE PORTION OF THE TONGUE 


Anatomy 

The tongue is a veiy muscular oigan winch lies ovei the fiooi of d-he 
and has the foim of a flattened cone extending anteiopostenoilj ie n10 
poition of the tongue, its antenoi two-thirds, is the poition of t 11S 01 
which extends antenoily to the lingual V foimed by the a allate P a P ! 

It is this poition of the tongue which belongs in the otal cavity piopei 
base of the tongue, situated behind the lingual V, is anatomica y SI 
in the oiophaiynx nfnee 

The superior surface of the tongue is slightly convex, its m cr ' 01 sl fl ] 
is attached to the floor of the mouth except for its antenoi thud 
borders of the tongue aie rounded and coriespond to the dental arc 
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The muscles of the tongue have their strongest attachment on the hyoid 
bone The} are divided in the midline b\ a fibrous septum The tongue is 
co\crcd by a stratified squamous epithelium beneath w hich there arc abundant 
mucous and serous glands The irregular appearance of the dorsal surface 
of the tongue is due to the presence of numerous and varied papillae The 
mucous membrane is limit adherent to the underh mg muscle 

Lymphatics — The network of lymphatics of the anterior two thirds of the 
mobile portion of the tongue is almost entirely independent from that of 
the base or pharyngeal aspect of the tongue The network of lymphatics 
of the mucous membrane is rich and intercommunicates with the equalh rich 
muscular networl These hmpliatics gather into sc\eral collecting trunks 
Apical Lymphatics — The lymphatics of the tip of the tongue gather 
into two mam collecting tiunl s which run along the direction of the frenulum 
on each side of the midline Thev take a posterior and downward direction 
pass under the digastric muscle and inside the hvoid bone, and terminate m 
the supraomolia oid node of the internal jugular chain in the midccrucal 
region There is a second collecting triml of hmpliatics of the tip of the 
tongue which ends in the submental nodes, but this is seldom observed m 
the adult and consequently has no significance m cancer of the tongue 

Marginal lymphatics —These collecting trunl s of the lateral border and 
inferior surface of the tongue may follow two directions (a) Passing medially 
to the submaxillary gland they continue toward the nodes on the anterior 
jugular chain, ending in a node which is situated lower in the neck the more 
anterior their origin m the tongue (1 ig 182> Consequently those hmpliatics 
which drain an area of the lateral border of the tongue near the lingual 1 
end in the subdigastnc group of anterior jugular nodes while those closer 
to the tip of the tongue end near or in the supraomolia oul node previously 
mentioned (b) Passing laterally to the submaxillarv gland a less numerous 
group of hmplmtics ends in the submaxillarv group of nodes 

Central Tymphatux — Tin central hmpliatics dram the medial two thirds 
°f the dorsal surface nf the tongue eovtrin_ all thr territory anterior to the 
vallate papillae Ihese tollcctmg trunl s may piss medially to the submaxil 
lary gland and end in the jugular chain of nodes or nm follow a course lateral 
to the submaxillarv Maud and end in the snbmaxillnrv nodes (I ig 1«3) 
These trunks often cross the midline to end in the submaxillarv and jugular 
nodes of the opposite side of the nee! 

Incidence and Etiology 

t oncer of tin tont,u< is prt bnmnanth found in men between 40 and 00 
'ears of age It is lion ever oreasjonnllv ol served in vounj.tr individuals 
The meidtnct m women is vtrv variable \s an nvt ra„e women do not ne 
count for twin than «m fifth or at the most one fourth of nil cases \ greater 
itieubnn Ins bit n r« ported m tirtam count rus such ns m Sweden where 
mnn than 10 pi r nnt of all carcinomas m the or-l mvitv are found in women 
This dixp-opoitim all iiridtwe however is explained on the basts of a pro 
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half weie caicinomas of the tongue (Khanolkai) The great mayority of them, 
howevei, developed on the base of the tongue or glossopharyngeal sulcus and 
consequently should be consideied as orophaiyngeal tumors This high mci 
dence of caicmoma of the oial cavity and oiophaiynx in India has been at- 
tributed to the habit of betel nut chewing, but Khanolkar refutes this argu 
ment by pointing out that the incidence is fanly equal m both betel nut addicts 
and noncheiveis It is tiue, nevei theless, that betel nut chewing may lead to 
a bad 01 al hygiene which often accompanies cai cinomas of the oral cavity 

About one-half of all cai cinomas of the tongue (46 per cent according to 
Mai tin) have some degiee of coexisting leucoplakia, and m a gieat number of 
instances the lesion has been known to develop fiom a pre-existent patch of 
leucoplakia On the otliei hand, not all leucoplakias of the tongue 01 othei 
legions of the oial cavity degeneiate into caicmoma Leucoplakia may peisist 
unchanged foi yeais 01 disappeai with impioiement of oial hygiene 

Pathology 

Gross Pathology — Caicinomas of the mobile poition of the tongue ausc 
most frequently on the lateial boidei (Fig 184) A small propoition anse on 
the tip of the tongue oi its yential suiface, and laiely they arise fiom a pre 
existing aiea of leucoplakia on the doisal aspect In geneial, theie is diffuse 
mduiation aiound and beneath the leucoplakia without any evident ulceiation 
but showing deep ciences In a study of ovei 1,000 cases of carcinoma of the 
oial canty, Saiasm lepoited Unity cases in which new separate cai cinomas 
had occuned in the oial canty In twenty of these theie had been a peisistent 
leucoplakia "When caicmoma anses fiom leucoplakia, it is often multieentnc 

Some lesions of the tongue aie piedommantly mfiltiatmg and may shou 
extensile imolvement without much ulceiation Others present wide and 
superficial ulceiation with some but not veiy deep mfiltiation Still others 
may piesent wide ulceiation with extensile mfiltiation of the undeilymg 
muscle 

Lesions which develop on the lateial boidei of the tongue usually extend 
submucously toivaid the antenor pillai of the soft palate which they may 
secondanly miade and ulceiate They also may extend toivaid the floor 
the mouth but may not leach it until the tumoi is far advanced Lesions o 
the lential sniface of the tongue dnectly extend toward the floor of the 
mouth, and in many instances it is difficult oi impossible to establish whether 
the lesion aiose on the tongue oi on the flooi of the mouth The ulceiation 
is usually m the fonn of an elongated, fissmelike loss of substance with sub 
mucous and musculai mfiltiation -which lapidly becomes attached to the man 
dible As a general rule, the attachment to the mandible does not impl> in 
vasion of the bone which is safeguaided by its periosteum Lesions which o 
\elop on the tip of the tongue are usually ulceiatmg with little mfiltiation, 
eases of e\tensi\ e involvement and even spontaneous amputation hay e jeon 
lepoited Deeply mfiltiatmg caicinomas of the tongue which spiead touar 
its postci iot thud may miade and peiforate the laige lingual vessels 

Metastatic Sprfad— T he majoiity of patients with carcinoma of tiic 
tongue piesent metastatic nodes sometime during the eouise of the disease 



CVSCER 01 IESlIRVT0!\ S\bTTM \\D U1IEU DlGI STIVE TIUCT 


251 


existing Plummet ^ inson sjndiomc a true prccanccrous condition found 
among the underpm ilegcd women m that count i } (Ahlbom) 

There is i high incidence ol sapluhs amon 0 men with ciicmonn of the 
tongue (20 to 40 pet cent) With the exception of caicmoma of the cerwx, 
where the same association Ins been noted altliou 0 h in a lesser degree, the 
coexistence of saphilis anti carcinoma of the tongue is unique In a study of 
3,000 cases of cancer m males Le\ in reported a fi\e times greater incidence 
of syphilis associated with caicmoma of the tongue than with any other form 
of cancer Although these findings suggest that saphilis is one of the causes 
of cancer of the tongue the coexistence of these factors is not necessarily 
indicate e of a relationship of cause to effect It has also been suggested 
that antisjphihtic treatment (arsenic) which is gi\ on to most of these pa 
tients mna also be incriminated 



Poor oral hygiene is often associated with carcinoma of the tongue for it 
is not unusual to find a caicmoma of the lateral border of the tongue next to 
an injuring carious tooth As in othei forms of cancer of the upper air pas 
sages the use of ilcohol and tobacco has been considered one of the coadjutant 
factors in the production of carcinoma of the tongue An electric cui rent 
induced betw een tw o dental fillings of different metal compounds has also been 
suspected as a contributing factoi (Roaner and Cantnl) 

In India there seems to be a predominance of carcinomas of the oral cavity 
and oropharynx ov er other forms of cancer Of 2 880 cases of cancer observed 
at the Tata Memorial Hospital of Bombay between 1941 and 1943 there were 
1 000 eases of caicmoma of the oral cavity and oropharynx of which over one 
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usually with considoi able inflammation If the tumoi bui lows failliei into 
the tongue, it is not infrequent, pailiculaily in Hie undilToientiated vanelies, 
to see tumoi cells lying within the lumen of lymphatics 'J'he muscle is dc 
stioyed by the invading tumoi In spite of the high association of syphilis, it 
is infrequent that definite micioscopie evidence of syphilis is picsent The 
presence of plasma cells and filnosis is not enough to make such a diagnosis, 
and otliei subsidiaiy findings such as vasculai changes and gummatous lesions 
aie infrequently obsened 


Clinical Evolution 

The most common piesenting symptom of caicinoma of the tongue is a 
giowtli 01 veiy slight local pain Usually tlieie is coexistent pool oial hygiene, 
and not infrequently the giowtli is lying against a canous tooth Later, when 
the tumoi becomes ulcciatcd and secondanly infected, olalrjui on the same side 
as the lesion, a eeitain degiec ot hypo salivation, and dysphagia may occur 
Except pci haps m the sen caih stages of the disease, pain is a vciy impoitant 
symptom In a gloat nunihci ol eases, it may' hecoine exciuciating and radiate 
to the entile side of the f.iec and head 

In the beginning, the piimaiy lesion appeals m the foiin of a slightly 
laised, induiatcd but nonulceiatcd <uea, piesenting only' dcep-blecdmg devices 
As the <11 ca of liiduiation extends, the eentei of the tumoi then becomes ulcei 
<itcd and seeondanly infected Thcic is, .it times, accompanying glossitis oi 
stoin.itit is With mfiltiating lesions the movements of the tongue become moic 
and moie limited 

Adenopathy — About 40 pci cent ol all patients with caicinoma of the 
tongue aie fust examined aftci a metastatic adenopathy has aheady devel- 
oped, and about 40 pci cent of those without nodes when fust seen develop 
an adenopathy latci Although a metastatic adenopathy may develop eaily 
m the evolution of the disease, the chances of its appeal ancc become greater 
the longei the tumoi has been piescnt, and these chances aie also gicatci 
as the piimaiy lesion mcicascs in si/e Tayloi and Nathanson icportcd that 
of the patients whose piimaiy lesion had been piescnt foi three months, 
pei cent piesentcd a coexisting metastasis, and that 90 pci cent of nose w loie 
lesions had been picsent foi a yeai had alicady developed melastises icy 
also found that only 22 pei cent of the piimaiy lesions measuring 1 cm in 
diametei piesentcd a metastatic node, while 92 per cent of those measuring 
4 cm w ei e accompanied by a metastasis 

Metastatic nodes from a pnmai y lesion of the tongue aie most common 
found m the upper cervical legion yust below the angle of the mane 1 1 c a 
the level of the caiotid bulb aiea Less frequently, nodes will be foun in 
submaxillaiy legion oi lovvei m the neck Involved submental no °'j 
laie Individual nodes laicly glow to laigc dimensions The piogicss o ^ 
metastasis is lathei tovvaid the pioduction of new metastatic implants 
latci al metast.ises aie not infrequent, p,n ticularly in the more advaneec gro^ 
of cases and in the lesions which develop in the midline In 306 uases ^ 
carcinoma of the antenor two-tliirds of the tongue in which the mS'on ‘ 
strictly unilateral, Roux-Berger found only G per cent of bilateral metas < . 
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Tim was true ol (71 per untj of fc >2 , J (w studied b\ la'lur aid 
Nalhanson The most frcqumtl' umded nodts ire thus* in the subdn.* 1 * 
trie croup V milaslatic adeiiopath' is t omimmh tound on the intt-io*- 
jugular clinm nml js lower in the thain the closer the lesion is to the tip of 
the tongue ^ubmaxillan nodes art also imohed 1ml with lesser frrqmnrv 
A thorough pathologic stud' howe'er will meal cwdrncc of nct^stAscs in 
nodes lurch \isihk to the nnl c<l c'c Hilnteral mitastnscs art not miens ion 
hut the' are considcrabh more frequent in easts whin tin lesion appr ne] es 
or crosses the nudlmc 

f aremomntous nodes from n pnniar\ Ifswti tif iht totum ha'c a t< uk c' 
to multiph m nutnher rather than to inert as* in 'dune Tht\ a-» ofte i 
nttachcd to the deep structures of the nccl and the mamlihh \ Inch drgr<« 
of freondars infection often accompanies these met 'static nodes Port h n 
llumimtor' nodes nre also found 
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only with one linnd, and tlicic may be some advantage in palpating the neck 
while standing behind the seated patient 

Frequently, because the pitman lesion is secondarily infected, enlarged 
nodes may be merely inflainmatoiy, and it is impossible to decide clinically 
w'hcthct they ate metastatic 01 not The chance of their being metastatic, 



1 h — Ci\<rnous 1»« m itu,iotn i of the tip of th*» tont.u'* 
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however, increases with then sire Taylor and Nathanson found that only 20 
per cent of the nodes under 1 cm in diameter were shown to bo metas > 
while 99 per cent of those reaching a diameter of 3 cm showed evi ence 
carcinomatous involvement 
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while in. 188 cases where the lesion was close or beyond the midline, he found 
32 per cent of bilateral metastases On the opposite side of the neck the metas 
tases are more often found in the submaxillary and upper cervical region 
Seldom are supraclavicular nodes involved by disease 

Left to themselves, patients with carcinoma of the tongue usually die 
within a short period of time because of hemorrhage, aspiration pneumonia, 
or some other complication In addition when intense pain is present, the 
administration of sedatives and hypnotics contributes to the further deter lora 
tion of the general condition Distant metastases from primary carcinoma of 
the tongue used to be considered a rather rare occurrence, but with the un 
proved results in the treatment of the primary lesion and the legional lymph 
node metastases, a greater percentage of distant metastases has been observed 
recently (Lenz, Sachs, Braun d) 

Diagnosis 

When a carcinoma of the tongue is suspected, an effort should alw ays be 
made to establish the approximate duration of symptoms and of the lesion, 
for this information mnj have a bearing on the therapeutic decisions The 
intensity of any pain should also be recorded because it may give a climeal 
idea of the differentiation of the tumor and its infiltrating ability 

It should be remembered that early diagnosis of carcinoma of the tongue 
is often missed not because the patient delays consultation, but because of the 
apparent innocence of very early lesions The dentist m particular, is in 
the unique position of observing these early lesions and of obtaining the per 
tinent clinical history He also has the unparalleled opportunity of observing 
areas of leucoplakia and of following their development Consequently, his 
diagnostic and therapeutic knowledge arc of utmost importance (Burford, 
Buschke) A greater instruction and training in the early diagnosis of oral 
tumors is for this reason, desirable in the dental schools 

Areas of leucoplakia of the oral cavity should be observed closely and 
frequently and biopsj should be done at the earliest sign of ulceration or 
tlucl ening 

Clinical Examination — The examination of the tongue should never be 
limited to the description of the visual findings There should be a thorough 
palpation of the tumor area, for this often results m doubling the v isual appre 
cntion of the actual \ olume of the tumor 

The palpation of the neck in search for metastatic nodes should be thor 
ough An inflammatory enlargement of the submaxillary gland may often be 
confused with a metastatic node, but the inflammatory enlargement of the 
submaxillary gland is usujIIv discoid in shape and there is no neoplastic in 
duration Bimanual palpation of the submaxillary region with a finger placed 
»n the floor of the mouth inav help to eliminate errors The cervical region 
proper should also be investigated, particularly at the level of the carotid bulb 
" lien both sides of the neck arc palpated at the same time the examiner may 
unconsciously push the hyoid bone toward one side and have the impression 
of palpating a node with the other hand This may be obviated by palpating 
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Roentgentiierapy • — External machation of caicmoma of the tongue 
thiougli the cheeks and Enough the submaxillaiy legions lesults m consider 
able diminution of the secondary infection and inflammation as well as in 
subjective lmpiovemcnt Alone, however, it raiely succeeds m stenhzmg car- 
cinoma of the tongue Even after the supeificial ulceiations aie healed, the 
tumois lecui within the substance of the muscles But external liradiation 
can be used to gieat advantage as a piclimmaiy step to mteistitial curie- 
theiapy When it is used in this way, the daily dose and the total dose have 
to be kept at a low level so that the subsequent lntci stitial mediation mav 
be given without danger of neciosis In ach anced cases, external mediation 
eonsideiably 1 educes the palpable aiea of the tumoi, facilitating the comple 
lion of this tieatment by implantation of ladium needles to a stnallet aiea 
Ricliaids lepoited lmpioi cment m his lesults bj administeiing external loent 
gcntheiapy as a picliminaiy step to inlci stitial cm icthei apt 

Pciouil Rocntcjcnthcuipy The adnunistiation of loentgcn lajs thiougli the 
opening of the mouth is seldom satisfacton because it is often impossible to covci 
the entne tumoi aiea in the field which is limited to the opening of the mouth 
and because it cannot be adequately dnccted ton aid the ilooi of the mouth 
This pioceduic is indicated only foi iciy limited aieas without maiked mfil 
tiation, 01 in those limited to the nnteiioi thud of the tongue 

Interstitial CuRiFinrRAP\ — Intcislitial cunetliciapy has pioied to be the 
most effective foim of tieatment m the majonty of cases of caicmoma of 
the tongue Its ability to eiadicato latliei advanced lesions lemams a definite 
asset ovei even the widest smgical excisions Caicmoma of the tongue is 
one of the few leiiintning, if not the last, lesion foi which this foim of tieat- 
ment is indicated 

Intel stitial cunetliciapy, 01 1 adium-punctui e, consists of the lntioduction 
ot souiccs of ladiations into t he substance of the tumoi Its collect execution 
implies that the neoplasm be leadily accessible in Older that the distnbution 
of the ladiatmg souices be as homogeneous as possible The best lesults seem 
to have been obtained by the use of iow-content ladnun element needles made 
of platinum, usually 15 to 30 mm in length The ladiations aie filtcicd thiougli 
a thickness of 0 5 cm of platinum which eliminates the least desnable, lo" 
quality foim of indiations The needles are mseited paiallel to each otliei, 
about 1 cm apait It may be desnable foi the dnection of the needles to o 
changed to a pei pendiculai plane af tei half of the total dosage has been g" e1 ' 
(Pig 187) Holding these needles m place lequues continuous attention am 
is latliei uncomf oi table foi the patient, but it is picferable to use needles o 
low ladium content and to piotract the tieatment over a penod of eig t 
ten days This pioeedme lequues gieat skill on the pait of the la 10 1C1 
apist, because the maigm between an insufficient dose and one v hie i v’ 1 ^ 
produce radioneciosis is rely nanow It lequues a caicful evaluation o ' e 
volume of the tumoi and the administration of a conespondnig dose Because 
most of these lesions piesent extensive secondary infection and because 
concomitant radiation leactions or dysphagia, a few patients may develop . 
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Biopsy — -Biopsy specimens from an ulcerated lesion of the tongue should 
be taken with a scalpel, for specimens which are taken with a grasping or 
even a cutting forceps are usually insufficient and limited to the more super 
ficial layers of the lesion A wedge shaped specimen, including some of the 
surrounding normal mucous membrane, should be taken from the borders of 
the ulceration One or two sutures may be necessary to avoid excessive 
bleeding 

In the majority of instances, an aspiration biopsy of tlic nodes has only 
an academic interest inasmuch as, if the results are negative, the possibihtv 
of a metastasis somewhere m the neck is not necessarily eliminated, and con 
scquently, it does not preclude the indication for a ridical neck dissection 
However, when the metastatic nodes are to be treated with radiation theiapy, 
a previous positive aspiration biopsy is the only pi oof tint radiation therapy, 
m itself was the means of cure 

Differential Diagnosis — Areas of pure leucoplakn of the tongue which 
have been injured oi infected might offer a difficulty m diagnosis and can 
be elanfied only by a competent microscopic examination of biopsy specimens 
Tuberculous lesions of the tongue are usually painful circmated and nonin 
dmated ulcerations without deep infiltration of the muscle They arc second 
ary to pulmonary tuberculosis A primary syphilitic clianci c, usually found 
toward the tip of the tongue may sometimes give the impression of an early 
carcinoma Diffeiential diagnosis should be done both by dark field cxamina 
tion of the exudate and by biopsy in view of the possibilitv of the coexistence 
of the two conditions 

Infiammatoiy conditions of the tongue are easily eliminated on the bisis 
of then iapid de\elopmcnt, extensive areas of tenderness, and lscl of definite 
ulceration 01 induration Localized aicas of inflammation caused by injurv, 
paiticnlarly on the lateral holders, might be more difficult to differentiate 
and mnv icqimc a microscopic examination Lacnssignc called attention to 
the frequent ciror in dngnosis connected with the development of a lingual 
tonsillitis Tins consists of a hypertrophy of the oigan follzatum situated on 
the tongue at the insertion of tlic anterior pillnt* of the soft palate. 

Treatment 

Although there is wide agreement on certain phases of the treatment of 
c m mourn of the tongue and its conical metastases there is still sonic diver 
sitv of opinion about the methods of approach and the techniques to he used 

Treatment of the Primary Lesion — 

Surgerv —A surgical excision of a carcinoma of the tongue is not shiny s 
successful it requires that the lesion be small and the excision wide Tins 
eliminates surgical treatment m a large numbci of cases which show local 
extension The excision of n small primary lesion mav be justified in some 
instances however, as a matter of expedience in order not to delav the sur 
gicnl excision of metastatic nodes already present Time will thcrcbv be gamed 
at the expense of mutilation and loss of function of the tongue 
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Roentglntiierapy — External uiadiation of caicinoma of the tongue 
tlnough the cheeks and tlnough the submnxillaiy legions lesults m consider 
able diminution of the secondaiy infection and inflammation as well as in 
subjective lmpiovemcnt Alone, lion ever, it raiely succeeds in steidizmg eai 
cinoma of the tongue Even after the superficial ulectalions are healed, the 
turnois lecui w lthm the substance of the muscles But external irradiation 
can be used to gieat advantage as a piclimmaiy step to mteistitial curie 
therapj When it is used m this ivaj, the daily dose and the total dose have 
to be kept at a low lei el so that the subsequent interstitial uiadiation mav 
be gnen without dangci of neciosis In adi anccd eases, external uiadiation 
considei ably 1 educes t ho palpable aiea ol the tuinoi, facilitating the coniple 
tion of this tieatmcnl by implantation oi ladiuni needles to a smaller aiea 
Richaids rcpoited improvement in Ins lesults bj administer mg external loent- 
gcntlrei apy as a pielimmaii step to mteistilial cm icthciapi 

Pooled liocnif/cnthciapy — 1 The adnnnistiation of roentgen iajs tlnough the 
opening of the mouth is seldom satisfactoi \ because it is often impossible to coiei 
the entno tuinoi aiea in the field which is limited to the opening of the mouth 
and because it cannot be adequatch dnccted tow aid the floor of the mouth 
'fins pioceduic is indicated onlv foi iciy limited aicas without maiked mfil 
tiation, 01 m those limited to the anlciioi tlnid of the tongue 

Ixtlrsthial CuRiLTiiru u>\ — Intel stitial eitnethciapy has pioied to be the 
most elfcctnc foim of treatment m the majonty of cases of caicmoma of 
the tongue Its ability to eradicate lathei ad\ anccd lesions remains a definite 
asset or ei even the widest surgical excisions Caicmoma of the tongue is 
one of the few remaining, if not the last, lesion foi which this fo’m of treat 
ment is indicated 

Interstitial crmetlieiapj, oi ladium-punctuie, consists of the introduction 
ot souices of ladrations into the substance of the tumor Its collect execution 
implies that the neoplasm be readily accessible m Older that the distiibution 
of the radiating souices be as homogeneous as possible The best lesults seem 
to have been obtained bj the use of low-content radium element needles ma c 
of platinum, usually 15 to 30 mm m length The radiations aie filtered t uou D i 
a thickness of 0 5 cm of platinum which eliminates the least desnab o, oiv 
quality form of ladiations The needles aie nisei ted paiallel to each other, 
about 1 cm apart It mav be desirable foi the dnection of the need es o ^ e 
changed to a perpendicular plane aftei half of the total dosage has been gn e 
(Fig 187) Holding these needles m place lequnes continuous attention a 
is rather uncomfortable for the patient, but it is preferable to use necc es 
low radium content and to protract the treatment ovei a penod o 
ten days Tins procedure requites great skill on the part of the la io 
apist, because the margin between an insufficient dose and one w ne ^ 
produce radioneciosis is very nanow It requites a caieful evaluation o ^ 
volume of the tumoi and the administration of a corresponding dose ec ^ 
most of these lesions piesent extensive secondary infection an ^ 

concomitant radiation reactions or dysphagia, a few patients may dove o] 
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aspiration bronchopneumonia which may be confused with pulmonary metis 
tises (see Carcinoma of the Hy popharynx, page 387) 

Interstitial irradiation by means of radium emanation seeds has been ad 
\ocated and lias been made a* ail able to practitioners eaerjwheie However, 
the placement of the sources of radiations throughout the entire tumor area is 
\ery difficult and consequently the chances of a local recurrence are high, also 
postirradiation necrosis is more fiequent because of the weak filtration of these 
minute sources of ladiations 
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Treatment of the Cervical Adenopathy —A rather large proportmn of 
patients With carcinoma of the tongue develop an adcnopatln The final re 
suits obtained for the entire group of carcinomas of the tongue depend in 
groat part on the results of the treatment of metastatic cenical nodes ’ 
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Tu, 183 — Carcinomas of the tongue before and after J ad, ®H ,Pr ?riu r tesi 1 * of Toronto In- 
^t!ranfi. A r nn ., i i i,. rnrietherapy ioouri.t.»j 


I ik 183 — Carcinomas of the tongue before and after 
of external roentgenthcrapv followed b> interstitial curietherapj 
stitute of Radiotherapy Toronto General Hospital Toronto Can ) 
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aspiration bronchopneumonia which maj be confused with pulmonary metas 
tases (see Carcinoma of the Hjpopliarvnx, page 387) 

Interstitial irradiation by means of radium emanation seeds lias been ad 
\ocated and has been made ai ail able to practitioners everywhere However, 
the placement of the sources of radiations throughout the entire tumor area is 
ierj difficult and consequcntli the chances of a local recurrence are high, also 
postirradiation necrosis is more fiequent because of the weak filtration of these 
minute sources of ladntions 
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Treatment of the Cervical Adenopathy — A rather lar^c proportion of 
patients mth carcinoma ot tlic tongue deiclop nn ndcnopnthj The final rc 
suits obtained for the entire Rroup of carcinomas of the tongue depend m 
great part on the results of the treatment of metastatic ccrucal nodes 
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Surgery — The accepted tieatment of a metastatic cemeal adenopathj fiom 
a pnman eaicmoma of the tongue is a mdical ncch dissection There can be 
no compionnse m this choice Local excisions of nodes 01 e\en partial neck 
dissections should not lie done, the} aie woi se than alistention 

A ladical dissection imiilics the block excision of the submaxillary con- 
tents, the sternocleidomastoid muscle, and the internal jugulai xem, and the 
nodes, fat, and connectne tissue Minch sunound these stiuctures, fiom the 
midline to the anteiioi boidei of the tiapezius muscle and fiom the mandible 
to the claMcle T Ins classical opeiation, the technique of u Inch Mas peifected 
In Maitland and Chile, is sometimes handicapped In the fact that the most 
eoinmonh imaded nodes (the suhdigastiic group) aie \ery close or paitialli 
hidden bdou the uppei limit of the dissection The lesection of pait of the 
angle of the mandible has been suggested but is of little uoith Roux-Beiger 
suggested the extension of the opeiation In dniding the postenoi belly of the 
digastnc muscle at its nisei tion on the lnoid bone This appeals to be the 
most useful means of gaining seieial eentimetcis and to pcrfoim a higher 
ligatuie of the internal piguhu x cm, aftei the subdigastric gioup of nodes 
has been lai geh exposed (Fig ISO) 

Dufti outlined the folloumg conditions as pieiequisites for a therapeutic 
neck dissection 


1 The piniiaij lesion should be conti oiled 

2 The pnman lesion should be limited to one side of the mouth 

3 r ihc eaicmoma should sIiom maikcd histologic diffeientiation 

4 The metastases must be limited to one gioup of nodes in tuo con 
tiguous conical tnangles 

3 The capsule of the nodes must not ha\e been pcrfoiated hj eaicmoma 
G Theie must not be an adenopatln on the opposite side 

7 Theie must not be a distant metastasis piesent 

8 The patient should be in good geneial condition 


Without deni mg the good sense of the piecedmg ciitena, it might be "ell to 
empliasi/e that tliei icstuct consideiably the indications foi a neck dissection 
and that a nioie libeial choice of cases is often justified 

Conti ol of Pi imai i/ Lesion — A neck dissection is not justified before the 
pnmaij lesion has been ticatcd and healed, mainly because of the frequent 
infectious complications which lesult fiom such a pioeeduie The certamti 
of the coniiol of the pinnaiy lesion, howexei, is a mattei of time, and no more 
time should be lost than is justifiable All that can be asked is that the pri 
mary lesion be tieated and that it be healed before the neck dissection is done 
Extension of Primal y Lesion — That the pnmary lesion of the tongue ma' 
not be strictly limited to one side only mci eases the chances of bilateial me as 
tases, but this is not a leal conti amdication to the opeiation Tailhefer con 
eluded that a prophylactic neck dissection on the opposite side should a so i 
done nheneier the pnmai y lesion appioaches or goes beyond the mi me 
Degree of Differentiation of the Tumoi —The histologic character o 
primary lesion is, of course, important, but only in the rare cases of a tug 1 
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mvohement of the nodes It should be said heie that the peieentage of such 
reported involvement greatly depends on the thoioughness of the pathologic 
examination 

A radical dissection may 1 esult m pai tial facial paralysis, paralysis of the 
tiapezius, with a conespondmg drop of the shoulder, often accompanied hi 
pain At times theie aie also sensoty troubles such as hyperesthesias of the 
neck and shouldei These shoitcomings should be presented to the patient 
befoie the operation so that he may accept them more readily if thej follow 

Radiotherapy — Foi treating metastatic lymph nodes from a carcinoma oi 
the tongue, ladiotheiapj is lustified onty as a form of palliation after a radical 
dissection has been mled out There is no doubt that external lnadiation 
can stenhze a caiemomatous lymph node, but m caieinoma of the tongue 
even w hen theie appeals to be 011I3' a single metastatic node m the submaxil 
laij 01 uppei ceivical region, the attempt to stenlize it is futile because of the 
ccitaintj that multiple otliei micioseopienlly invaded nodes aie present A 
thoiough examination of the suigieal specimens provides the strongest aigu 
ment against such a method of appioacli 

External loentgentherapy may be applied usefullj to metastatic ceivical 
lvmph nodes while the piimaij lesion is healing The dailj and total dose 
do not need to be veiy high, and the limits of important skin leactions should 
not be leached The puipose, of comse, is to letaid the development of the 
metastases and to dimmish inflammation but not to eliminate the important 
and definite indication of a neck dissection I11 a few instances, pist foi am 
demic intei est, we have dehvcied a laige dose of external mediation to a 
metastatic lvmph node (pioved bv aspnation biopsv ) during this waiting 
penod Examination of the suigieal specimen aftei neck dissection shove 
no evidence of caieinoma m the madiated node, but caieinoma was piesent m 
scvcial othei nodes of the neck where it had not been clmicallv suspected 

Prophylactic Treatment of Cervical Metastases — The pi ophv lactic tieat- 
ment of ceivical metastases means the adnnnistiation of tieatmcnt before the 
metastatic lvmph nodes have become clmicallv evident Bj this treatment 1 
is hoped that in a sizable liumbei of instances the pioceduie will be therapeu ic 
foi eailj , undetected metastases 111 their subclimcal stage 

The pi ophj lactic treatment of metastatic neck nodes by administration 0 
small amounts of ladiation thiougli large fields is without a reasonable ias^ 
Xo mattei how eailv the caiemomatous implants, they will not be sle ” 
unless a minimum total amount of ladiation is given It would not be Jusj c f ^ 
to give this nccessarv minimum amount of radiations to a field covering 
entile neck 

A pioplii/Jactic nccl (h^trehon in patients with caieinoma of the ^ 
has unquestionable ments It must be understood, in the discussion 01 
contiov ei sial issue that .iigumcnfs which aie valid against the piopn a ^ 
neck dissection in camiioma of the lov ei lip do not applv when c ? rcm 
of the tongue is consideied The issue is onlv confused bv talking 01 P r °P^ 
lactic neck dissections in 1 elation to carcinoma of the oral cavifv m gen 
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undifferentiated tumor is a neck dissection contraindicated These undiffer 
entiated tumors dc\elop rapid grooving metastases which are, most of the time 
a step ahead of the operative procedure and thus constitute a righteous con 
traindieation to neck dissections 

Extension of the Adenopathy — It is fairlj typical of carcinomas of the 
tongue to metastasize to nodes at different levels of the neck almost simul 
taneousty The pathologic stud} of surgical material will reveal that micro 
scopic invasion of mideervical nodes is not infrequent when upper cervical or 
submaxillary tymph nodes are also invaded The presence of metastatic nodes 
in two contiguous cervical triangles is thus the rule rather than the e\ception 
When these nodes become model ateh enlarged however, m either triangle 
the} are usually adherent to surrounding structures or to the si in and it is 
rather on this basis that the probable benefit of the neck dissection should be 
evaluated 

Invasion of the Capsule of the Lymph Node — It is chnicallv assumed that 
the capsule of a tymph node has been invaded when the node has become ad 
hcrent to the mandible the muscles, or to the skm Such mv asion of adjacent 
structures restricts considerably the possibilities of controlling the disease b> 
neck dissection, but not mv anably so Although the prognosis of a carcinoma 
adherent to the mandible is not as favorable os that of metastatic carcinoma 
from the lower lip (Sugarbal er) it imj be justified in certain instances to pei 
form a neck dissection and to accompany it b} excisions of fragments of the 
skm or the entire horizontal branch of the mandible The operative mortality 
is greater, but these enlarged operations offer the onty chance of cure 

Bilateral V etastases — A clinical!} evident metastasis on the opposite side 
of the neck obvionsl} darkens the prognosis but bilateral neck dissections 
have been performed successful!} in such cases The pioblem here is that of 
resecting both internal jugular veins and handling the unquestionable disturb 
ances which result in some instances but consecutive ligation of both internal 
jugulars is possible and may be warranted m certain instances (Tailhcfer 
Tischel) Lcclerc made a stud} of this problem and insisted on the advis 
ability of starting by a neck dissection on the side opposite the lesion The 
purpose of this procedure is to save the opposite internal jugular when pos 
sible and to resect it onty if necessary profiting b} the fact tint the tumor 
mav have alreadj progressive!} compressed the internal jugular vein on the 
side of the lesion An interval of a few weeks maj be necessary between 
the two operations 


A necl dissection is, of course equalty indicated if metastatic nodes de 
velop after the primnr} lesion is treated In these eases, it alwajs must he 
made certain that the primar} lesion remains controlled Nodes that become 
enlarged mav or imj not be metastatic and in so far as an aspiration is not 
conclusive, a necl dissection is alwajs indicated Kou\ Berger performed 
ninetv four neck dissections on patients with carcinoma of the tongue and 
enlarged cervical tymph nodes and only sixtv one showed definite microscopic 
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trcitc!i ri sarBk(lnj E onh * 0 r ' lUcntq 1, ' cclNta DObtoper \t!\ c hrullitlon (radium mold-?— .telccurlcthcr ipj ) with not ns rood results ns in the group 

Ihlrti-Cour of these patients leeched postopenth e lundlntlon No hnpro\od results 
‘Two ot these coincided with a loc il t eminence 

'Not nil cases which developed nodes umo hnclc or wer* operable when seen 
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The lelativc merits of a prophyl ictic neck dissection maj be best judged on the 
basis of the following factors (Regato) 

1 The percentage of cases -which, not hiving metistases at the time 
of treatment of the pnmnrj lesion, will develop one liter 

2 The chances of i permanent local sterilization of the primary lesion 
after adequate treatment 

3 The comparison of the cure rate of pi op h} lactic neck dissections 
(in which the nodes arc found histologically positive) and the cuie 
rate of therapeutic neck dissections (done on equally positive nodes 
which have become palpable) 

4 Ihe number of patients lost thiough mopei ability because the oper 
ation is deferred 

5 The operativ e mortality of neck dissections 

1 Whether the} present a palpable node oi not when first seen, the ma 
jority of patients i nth carcinoma of the tongue will de \ clop a metastasis In 
a series of 320 patients who did not ha\c metistases at the time of admission 
to the Memorial Hospital of New loil 129 (40 per cent) subsequent} de 
v eloped metastatic l}mph nodes Ibis is indeed a high percentage of cases 
md is in itself an indication foi piophylactic dissection It ma> be added 
that most of these met istases occm within the si\ months following the ticat 
ment of the pnmar} lesion It is also tine that a good number of these necl 
node metistases are accompanied or preceded b\ a recurrence of the primal} 
lesion Roux Bergci repoited on 108 patients with ceivical l}mph node metis 
tasis sev cut} nine of whom had a coexistent local recurrence Authors v\ ho 
stand against the piactice of pioph}lactic necl dissections give great emphasis 
to this aigument m the controvcrs} Martin stated that in a series of 118 of 
his patients (1927 1934) with pnniai} carcinoma of the tongue and without 
an adenopathv at the tune of admission, onl} 22 per cent developed a cervical 
adcnopatliv uithoul a iccurrcncc of the primary lesion He concluded that if 
a pi ophv lactic neck dissection had been done in all of them, the operation 
would have been useless m 78 pci cent B} an unexplained restriction of his 
choice of cases to a smallei group (1931 1934), Martin later reduced from 2 1 
to 12 per cent his own estimate of the percentage of patients who would have 
profited b> the operation It would seem logical to seek the advantage of a 
larger rather than of a smaller gi oup of cases 

It must be admitted that a number of pi oph} lactic neck dissections may 
be rendered useless because of uncontrollable recurrence of the pnmary lesion 
This onlv means howcvci that the proph} lactic neck dissection might have 
been useless to those with rccuiicncc but docs not den} its usefulness to the 
others Unfoitumtclv cancer tlienpv abounds ui examples of tins nature in 
which a large amount of work pamstnl ing procedures, and observations arc 
nevertheless justified In whatever small results are obtained 

2 The chances of a permanent stcrih ahon of the primary tumor are rather 
high, regardless of extension, provided adequate treatment js given The re 
suits of course varv according to the different techniques and institutions 
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Prognosis 

Clinical Classification — DifLeient autliois ha\c made wot thy attempts to 
classify laitmomas of the tongue in diffeient stages m oidci to pioude a 
basis foi piognosis If Mould lie lelntixcly casj to classify the pinnaiy tumoi 
aecoi ding to dimensions In icaiifi, houeiei, the fuming point m the piog- 
nosis of laicinoinas ot the tongue is the actual pioduction of a metastasis, 
legaidliss ot the dimensions of the piimaii lesion Richaids has pioposed a 
( lassifieation of fhepiimai\ lesion in fom stages and of the secondaiy linolie 
incut in tlnee stages The diftuitlli still tesides in the eoi 1 elation of these 
(mo stagings f 1 ii gi pitman lesion m it limit mi last, isos has a hettei piog- 
nosis til a ll a smallei one nhieh has alieadi meiastasi/ed 

.Adequate tic.it mint Mill smieid in he ding, i laige pen outage oi pumai } 
tan numias ot the tmigiu Ot JO I patients tieated at the Radium Institute 
ot Rails, 272 t ">(i pi i nut' urn without 1 1 eui lent e dining the subsequent 
emu se, hut mih 118 (2 ! pi i u lit ) w 1 1 e w i II and fire of disease at the end of 
tl\e M'.ns Ol Vili patunts tieatid at the Memmial Hospital ot \ew Voile, 
the disease appealed emitiollul in 121 (22 pin ei nt 1 aftei tnc }eais The 
wide difleienee lictwem flu abilit\ to eontiol tin piiman lesion and the final 
fiM-jeai inic late is of coutse i \j*I inn *1 1>\ the lelatneh pom icsults m 
lonti oiling the seioiul in adeno)iath\ 

'I he piognosis ol pain ids pn si tiling an ojnialili ailenopatln at the time 
of tiiatment ol tin pi mini} lesion i.iiios aitmdiiig to the difteient authois 
On an undisilosid numhei ot stub pitienls opeiated oil In Mat tm, the final 
fnejcii cute late was S pet cent In a seues of sixty one ne ik dissections 
with pathologn ills iciifieil mttastases RmixBeigei lcpoited a Inghci cine 
i ate with Hi pi i cent ot the patients liwng and well at the end of file veais 
The cases without i metastatic ndinopathi whin fust seen, as a mle base 
smallei lesions ot slimtei diiiation and so the chances of peiinancnt eontiol 
aic piobabh sligitth mote f.noiahie than .neiage Those which neiei de 
s el op a metast isis aie onh suhtott to failme due to local iccuuences, and 


then life expect a inn should iloseh paiallel the pci cent age of local stculua- 
tions Of sixfs patients opeiated on In Roux-Beigci (piophslaefically and 
thci apolitical!} ) who showed no pathologic nnohement of the nodes twent}- 
nine (50 pei eentl weie In mg and well at the end of /is e vcais Those which 
subsequenth desclop nodes lepiesent a sauable gioup Mail} among tbein 
will not be opeiated on Those patients who benefit fiom a neck dissection 
ha\e a fne-} eai cine late of about. 18 pei cent (Roux-Beiget and Maitm) 


If ail calls pi ophs lactic neck disseetion is ssstematiealh done m all patients 
without cluneal eiidence of metastasis, theie lvill be a highei peieentage of 
fis e-seai cuics (about 27 pei cent acorn ding to Roux-Beigei) than m Ibe 


group until elinicalh' cudent metastasis 

It is cleai that the impoitant point in the piognosis of caicmoinas of the 
tongue is the piesonee oi absence of actual node msolsemcut and the eaily oi 
delayed tieatment of such metastasis Foi this leason, lesions which base 
been piesent foi a shoit time oi which have not become veiv laige ha\e a an 
piognosis, but the metastasizing ability of the tumoi paitly lehected m i s 
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and ha* e an important bearing on the question The best results j et reported, 
those of the Radium Institute of the Unnersity of Pans, showed that 5G per 
rent of patients did not ha\e a local recurrence at any time after treatment 
of the primary lesion 

3 Considering only the patients with p ithologically proved metastases, 
the five year cure rate ts greater for the group treated pi ophylactically Rout 
B erger performed ninety four therapeutic neck dissections in which the nodes 
were found invaded, with a five year cure rate of 17 per cent (sixteen patients 
well five years) lie also performed sixty prophylactic neck dissections and 
found that more than one half (thirty three) had microscopic evidence of 
metnstascs The five y cai erne rate for these thirty three was 27 per cent (nine 
patients well five years) The far from negligible difference is in favoi of the 
prophylactically treated group (Table VII) 

4 In spite of a good iollow up, o number of patients will be lost thiough 
inoperability when the operation is not done prophylactically and thus will 
never have the benefit of a therapeutic neck dissection The incidence of these 
cases is a variable one but some will be found m all climes These failures are 
due to rapid increase in the rate of growth of metastatic nodes and invasion of 
the adjacent structures 

5 With recent advances m the knowledge of shock and the treatment of 
infections, the opeiatnc mortality has been reduced to very reasonable limits 
The operative mortality following neck dissections used to he between 10 and 
12 per cent when general anesthesia was used This figure rapidly dropped 
as soon as regional anesthesia was introduced Martin s mortality rate on 210 
neck dissections was 2 4 per cent, and Roti\ Bergei had a 25 pet cent mor 
tality rate on 200 neck dissections In addition it may be stated that the 
duration of the procedure the incidence of secondary infection and con&c 
qncntly the general lisl aie considerably less in prophy lactic necl dissections 
thaw vw the thcrwpcwUc 

In conclusion, we believe that a prophv lactic neck dissection is justified 
after the treatment of primary caicinoma of the tongue While it is impos 
sthle to foresee which patients will benefit by the proecdiuc it is unqucstion 
aide that a number of them will for the following icasons (1) because of the 
great percentage of patients with carcinoma of the tongue who will ultimatelv 
develop metastatic nodes, (2) because in a majoritv of pi ophy lactic dtssee 
tions the nodes will he found to contain carcinoma, (3) because when the 
nodes arc invaded the chances of a permanent cure are greater than if the 
operation has been postponed until the nodes became palpable, (4) because not 
all patients who later develop nodes profit bv the operation while they nil 
equal! v benefit bv it if it is done prophv helically ( r >) because the operative nior 
talitv m the hands of a competent surgeon is so small that the risk to a patient 
who would not have cvontuallv developed nodes is justified bv the gi cater num 
her of patients saved (fi) because practical considerations of the amount of 
work done arc irrelciant when one is sure of i greater percentage of final cures 

It must be added that in choosing a group of patients m whom a prophv 
Inctic Jicc! dissection will he most beneficial, those with the larger sired pn 
man lesions and those whose lesions have l>ccn present longer arc ideal 
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CARCINOMA OF THE FLOOR OF THE MOUTH 
Anatomy 

The flooi of the mouth ot lnfenot wall of the otal cavity is a semilunat 
aiea circumsenbed antenoily by the lowei dental arch and postenorly by the 
mfertoi siuface of the tongue (Fig 190) In depth the flooi of the mouth 
extends to the mxlohyoid muscle which sepal ates it from the suprahyoid 
legion It is ditided m the midline by a mucous fold, the frenulum, on each 
side of which a small nodule with a central orifice (the openings of the canal 
of AVharton) can be seen Lateial to these there aie tw r o smallei onfices cone 
spondmg to the canals of the sublingual glands 

The floor of the mouth is coxered by the same squamous epithelium which 
coxeis the lest of the oial eaxity Below the mucous membiane are found the 
sublingual glands, tlie anterior pole of the submaxillaij gland with its canal, 
and numeious xessels and nenes 

Lymphatics — The lymphatics of the floor of the mouth are continuous 
with those of the tongue and sublingual gland, they empty into the submaxil- 
lary nodes and those of the antenoi jugulai chain Lateially the lymphatics 
of the flooi of the mouth aie continuous with those of the loivei alxeolar ridge 
(Roiniere) 

Incidence and Etiology 

Ducumg lepoited an incidence of less than 0 5 per cent of carcinomas of 
the floor of the mouth m l elation to the total number of cancers m his elmic 
At the Memorial Hospital in New York, cancer of the flooi of the mouth lepre 
sents 17 per cent of all oial malignant tumors The age incidence is very sum 
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microscopic features should also be taken into consideration Lesions which 
develop neai the midlme or which have invaded beyond it will have a worse 
prognosis because of then potential ability to metastasize to the opposite side 
of the neck Carcinoma* invading the interior pillat of the soft piKte or 
which have actually invaded the mandible have i very bad piognosis because 
of frequent failure to be locally sterilized Aged patients seldom stand the 
necessary tieatments and aie subject to greatci possibilities of complications 
The curability of cancer oi the tongue m women appears at this time to be 
less, all other encumst m<*es equal, than in men This contnsts sharp!} to the 
apparent gieater cui ability of carcinoma of the oropharynx and nasopharynx 
m women 

Postirradiation rcciurences in the tongue can benefit by a wide smgical 
evasion Roux Berger repotted fortv evasions of postm adntion recmxenccs. 
lesulting in four (10 per cent) five year survn als 
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Metastatic implants in the anterior mgular chain of lymph nodes abo take 
place hnt this seldom occurs until after the tumor has metastasized to the sub 
maxillary region Most carcinomas of the floor of the mouth develop an 
adenopathy sometime during the course of the disease Martin and Simar 
baker round only one instance of d.stant metastases m tuehe cases of ear- 
cinoma or the flow of the mouth that came to autops} 

Microscopic Pathology Most carcinomas of the floor of the mouth are 
moderate!} differentiated epidermoid carcinomas 


0 



Clinical Evolution 

Hie mtiit common piesenting symptom of caicmoma of the flooi of the 
mouth is an indurated giov th felt bv the tip of the tongue Later, vhen the 
tumor becomes ulcerated, tlieie may be otalgia, hypcrsalnaUon, and progressive 
difficulties m speech Bleeding mav occur, but hemorrhage is infrequent 

About one-fourth of all the patients piesent a submaxillar} adenopath} 
i hen first seen This is often bilateral and adherent to the mandible In man} 
instances the submaxillar} tumefaction is actually a direct extension of the 
tumor 

A fev carcinomas of the floor of the mouth maj be inconspicuous and 
their clinical onset is characterized by development of a submaxillai} aden- 
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lar to that of carcinoma of the tongue these lesions of the flooi of tlm mouth 
occur most frequcntlv in patients 50 to 60 years of age 

As in other forms of carcinoma of the oral cavitj, poor hygiene and to 
bacco have been considered as causative factors but the propot tion of cases 
which develop from a previous area of leucoplakia is smaller than m carcinoma 
of the tongue 



Fig 100 — Vnatomlc sketch of the floor of the mouth showing projection of the sublingual gland 
(dotted line) 

Pathology 

Gross Pathology — Carcinomas of the floor of the mouth arise most often 
on one or the other side ot the midlmc and in most instances present only a 
deep fissurelil e ulceration, the bull of the tumor having developed submu 
tously (Hg 191) In other instances the tumoi is superficially ulcerated 
throughout without apparently invading in depth (Fig 192) These tumors 
rapidly extend bevond the midlmc and become adherent to the inner aspect 
of the mandible, their extension into the tongue is less frequent However, 
there are instances in which it is difficult to establish whether the tumor had 
a lingual origin oi whether the tongue was invaded secondarily Direct ex 
tension of the tumor to the submaxillaiy and sublingual glands is sometimes 
observed, or it mav extend through the muscular layer to the submaxillary 
region 

Mftastvtic &pre\d— ' Metastases arc more often found in the submaxillary 
region than m carcinoma of the tongue and they arc also more often bilateral 
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- - .rstrnces *. $ proorets c 0 '.?ide“able p " .11 rid d\ suhacia and is aceem- 

? "---t d Dye r. "v bd’-errl t'nne.ovt’o 1 of tl e sabiiaxi'lary res ons w rkh u-a- 
. pp:"“ is «■ c cud Id tlitse cises howtwr the "bsenee oi 

u ee -on tm rcFt.toly rap.d pa-og-ess'O’i of the condition and periods of 
spo’'U'.-o ■' i-p“ 0 \c' eat ui 7. lire e ■’g-insi me diag..os’s of carcinoma This 
oast~ ,oi o > oi He s ibmax’ r. 'd snbi’ngi. al d aus is most oner. o>.e to 
n ei .iS pi tc> A r-'r. ’a is re 0 “e oite.i - iiu'-ic-' 1 ! end evstic retertlo’i of 
»" ' i’ ' id s'.b 1 i”guri o~Su!'r’’xii gl'nds one to s’lrv-’ry e'li.ilus There 
’s a' i. c. 'lid t m me ti. 'ercwu s :u.etu~nt and the roentcciiocr'u 
f' s' v" i ir’v’fcu cale'JU « Sab l igu* 1 ! binary cI'.hI ttaiiors are i — e 
S^u i T t.\ --oso'uv g~ow 'g tiO a' ee~ 1 tea *>od rubberv m co ls’steney 
a l ' >• - *vv> o 1 ' '*o oc.e •Vpe-m.He see Turio-s ox the Sihvrv G^rds) 

Treatment 

Treatment of tne rnmary Lesion — T ne re •>-e set oral difficulties m treat- 
i _ e'-Oinom-s o: the doo o: tne no..' ' Al.r ougti the tumors are aceessib’e 
r' a '■rpea- ri<tu."i'K’ si.“Cu '1 oxei-ion is immednbh followed bv a re- 
o’ - '• e 

Ro _vT.._vr'-nr a \ — Extern lrradmt'on of tbese tumors eontnbuies rap’d 
o. 'mnt oi lo o: t. e tumor -nd oi •' o Second' 1 rv liuVclion For tins reason 
A -pp. rs 'CiTiiu'gioos as a T>iYlmi"''ri s op ox toe t reunion; but extern'd 
. — dirt ou ■”0 »k se’dom couf’bntts pei~"' | ne.it control of ibe lesion 

Fe-or' 1 “Ointc^ Dtre—’pv s possude oalv m ten few mstmees w here a 
ov mr> 0 “ cn Do well e’nlo'od rvuln.i - rune - narrow berm of radiations 
la : ou.atr xne xt.mo' r s present 1 din use sp-eid wmeh does not lend 

is. If xo x'.xs ion i of xreU. on* 

C ma — Radiu n ’rs ban i onsidere-d the treatment of choice of e.ir- 
. a " of i he x' on of ti e i out a 1" mo«‘ workers . Rou\-Berger Duelling Quick 
Gros S i . * -re v c ii < -i > / with x' c help ox a molded apparatus is tiiored 
and . as g.ver reasonable good results m ski 11 eel haiieis Melville desei.bed a 
te an an. of . urn 1 •„ rape bas.d on xbe double appheat'O.i of a mo’ded appx- 
rnis one r'tr o. il me cher submental xne purpose ot eelneti e\ as to irradiate 
as iiomoge ’lon-ie- as possible xne * 1 “e" of the tumor Although the tlnee-year 
eaa “.salts w . re acre good he admitted a rather high incidence ox berime 
ioaipLe'*ions a 7 id sequcsxmt’oa following this foim ox tieatment In general 
ho. e ever amen a sa“faee applieation is to be used it is sax'er to follow .his 
io~tn ox t-emincnt bv eompiementarv interstitiri irradiation 

/'.Te-'t.x. i7 e crop r mas been giemg goad resulis not onle be the m~ 

plant -at ion ox radium seeds but also by the implantation of rrdnim element 
needles Tne all import 'in fniois m both eases are the accnnte distribntion 
oi the so'ai.ei, and tne ■administration oi a sufficient dose to the entire tumor 
area evithout damace or tviih the lest possible damage to the surrounding 
structures The most common eo'nplieation of this treatment is i adionecrosis 
ot the sort tissue ot the floor of the mouth and mandible which m liselt is not 
necessanlv fatal for p-niems may be permanently cured after elimination o. 
fragments of the mandible The complicition is pricticallv unaioidable how- 
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opathy The primary lesion urn he found m an apparently innocent patch of 
sublingual leucoplalvia 

Left to thcmsch es, most caicinomas of the flooi of the mouth pioduce 
complications dncctly i elated to secondarj mfeetion and nnlnutntion 



Fir 10*’ — Lxophjltc cirdnomi of tlic floor of thn mouth cttcnlJmr booml the mhlllne uni 
o\cr the lingual miico a 

Diagnosis 

There is os a mlc \erj little difficulty m establishing a diagnosis of cor 
cinoma of the flooi of the mouth Txammation should always be accompanied 
by a thorough digital palpation In most instances a biops\ is easily obtain 
able When tbeie is no large ulcer ition the spcemn.n may hate to be taken 
with a scalpel on the indurated borders of the fissuie An aspiration biopsy 
of suspected metastatic masses should always be done before treatment of the 
primary lesion is started in order further to establish, when possible, a positive 
diagnosis Jscgntnc aspirations of lymph nodes aro not of course, conclusive 
Differential Diagnosis '—Feu Imtugn conditions of the floor of the mouth 
offer a problem of differential diagnosis A chrome inflammatory obstruction 
of the submaxillary or sublingual ducts pioduces a tumefaction of the floor of 
the mouth which may become indurated and displace the tongue upward Jn 
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CARCINOMA OF THE BUCCAL MUCOSA 

Anatomy 

'flic checks, which loim llio l.ilet.tl walls ol llio dial tavily, <uo lot mod hy 
the hueematoi muscle which is coteied on its onloi sntlaoe hy a f.mly thick 
Inyoi of fat tissue and skin Internally, the hueematoi is ooveted by a smooth 
squamous epithelium winch has tonsidciabh less suiiaee than the cutaneous 
aspect of the cheek (Fn> 103) The Icnn hueeal mucosa is now gcneiallv 
applied to that pail ot the oial mucous memhiane which is connected with the 
check oi bucca It extends iiom the uppci to the lowei gmgivobuccnl gutteis, 
wheie the mucous memhiane letlccts itself to eovei the uppci and lowei 
alveolai ndges, and fiom the eomnussuie of the lips to the ascending lamus ol 
the mamlihle The p.uotid duet opens <it the level ol the postciosupcuoi quad- 
lant of this sui I, u e at about the level ot the second supenoi giossmolai 

Lymphatics --The lymphatics ol the buccal aspect of the cheek loim col 
lectins’ 1 1 links which pienc the hueematoi muscle and follow the dneclmn of 
the facial vein, ending m the submaxillaiy and uppci ccivicnl lymph nodes 
Any imoivcd conical nodes aio usually situated in the pievasiuhu gioup of 
tlio submaxillaiy legion 

The lymphatics of the buccal mucosa may end m the hueematoi gum]) ol 
the supeifieml taeial nodes which aie sometimes lound ovei the oulci suifnec 
oi the hueematoi muscle above a lioii/onlal line extending fiom the Imcca 
comtmssiuo to the lobule of the eai (Fig 176) Raicly some of them mav end 
m the lowei p.uotid nodes 

Incidence and Etiology 

The incidence of caicinoma oi the buccal mucosa appeals to he teiy 
x unable accoidmg to legions and countnes In gcneial, it occuis only a t 111 * 
oi a foul th as often ns caicinoma of the tongue and is found picdomumu ' 
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ever, if the tumor has already invaded the bone but it can be avoided by 
proper treatment if the bone is not affected 

Treatment of the Cervical Adenopathy — The best treatment of a sub 
maxillary or conical adenopathy is a radical neck dissection A smaller num 
ber of patients with carcinoma of the floor of the mouth presenting metastases 
are eligible foi a neck dissection for the following reasons 

1 Healing of the primary carcinoma of the floor of the mouth requires 
more time, and in many instances the lesion develops into a radionecrotic 
ulceration which may simul itc a failure of the treatment 

2 Submaxillary metastases are often adherent to the mandible and in 
some instances are in direct continuity w ith the pnmarj tumor 

3 The submaxillary adenopathy is often bilateral 

In spite of this, a therapeutic neck dissection is indicated in all cases 
where the operation is practicable for it offers the patient the only chance of a 
permanent recovery 

An attempt to treat a metastatic adenopathj from a carcinoma of the 
floor of the mouth bj means of roentgentherapy implies further irndntion 
of the mandible and, more often than not, it ends m a radionecrosis of the 
bone External roentgentherapj is well able to sterilize a metastatic carcmo 
matous node under certain circumstances, but here, as m other instances, the 
contraindication to its use is based on the inabilitj of the mandible to with 
stand the effects of the mtraoral curietherapy plus external roentgentherapy, 
both giv en in doses sufficient to sterilize the pnmarj and the sccondarj lesions 

Prophylactic Neck Dissection —Taj lor and Nathanson, in a studv of 249 
cases found that 90 per cent developed a metastatic adenopathj within a year 
This development, of course, depends greatlj on the relative success of the 
treatment of the pnmarj lesion Martin and Sugarbaker reported only 
eighteen patients (30 per cent) presenting subsequent metastasis of a group of 
fifty nine who did not have evidence of metastasis on admission Although 
this percentage of metastases is less than that which is observed in carcmomi 
of the tongue, a prophylactic neck dissection may be justified in some instances 
If the lesion approaches the midline a radical neck dissection on the same side 
as the lesion maj be complemented by a submaxillary neck dissection on the 
opposite side 

Prognosis 

The prognosis of carcinoma of the floor of the mouth is relatively favor 
able as compared vv ith that of carcinoma of the tongue Of a series of sev entj 
seven patients treated, Kegaud reported thirteen five j ear cures (17 per cent) 
Of a series of 103 treated patients Martin xeported tvventj two five year cures 
(21 per cent) In a senes of sixty nine patients with carcinoma of the floor of 
the mouth and lower gingiva treated at the Holt Radium Institute of Handles 
ter, thirty one (45 per cent) remained well three years after treatment by a 
double mold technique of curietherapy (Melville) The prognosis in those 
patients who do not present a metastasis on admission is twice as favorable as 
that in the patients vv ithout an adenopathy 
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CARCINOMA OF THE BUCCAL MUCOSA 
Anatomy 

The checks, which hum (lie laletdl walls of the dial cauti, me foimcd hj 
the hutcmdloi muscle winch is uneud on its oulei smfnce bv a fanly thick 
lay ci of fat tissue and skin Inlet nalh, t lie Intecin.itoi is cocci ed b) a smooth 
squamous epithelium which has lonsidoiabh less suiiacc Ilian the cutaneous 
aspect of the check (I'ts 1 06) The tain lniee.il mtteosa is noiv gene ialh 
applied to that pait of the otal mucous memluane which is connected with the 
cheek ot liueca It extends fiom the tippet to tlic lowei gnigivobuccal gutteis, 
whoie the mucous memluane letlects itself to co\ci the uppet and lowei 
ah eolm lidges and liom the eoinmisstne of the lips to the ascending lamus of 
the mandible The pniotnl duet opens at the lei el of the postciosnpenoi quad 
lant of tins suilace <it about the lo\el of the second supenoi giossmolai 

Lymphatics — The hniphalics of the buccal aspect of the cheek foim col- 
lecting tt links which pieiee the bueeinatoi muscle and follow the dneetion of 
the facial cem, ending m the snbiiuixillan and uppoi ceivieal ljmpli nodes 
Am imolved conical nodes aie usitalh situated m the pi e\ aseulai gionp of 
the submaxillai c icgion 

The lvmnliatics of the buccal mucosa nun end in the bueeinatoi gionp of 
the supeificial facial nodes which ate sometimes found ocei the outei siufnec 
of the bueeinatoi muscle alioce a honzontal line extending fiom the buccal 
eomnnssuie to the lobule of the eai (Fig 176) Rmelj some of them may end 
in the lowei pniotid nodes 


Incidence and Etiology 

The incidence of cuiemoma oi the buccal mucosa appeals to be aei.\ 
callable accouling to legions and coimtaes In geneial, it occms only a time 
oi a fom th as often as eai emoma of the tongue and is found pi edommant }’ 
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in patients of a more adsanced age, as an aaeiage than those who present other 
forms of oral carcinomas The iatio of malas to females has been reported as 
high as 10 to 1 bs Richaids who found an aierage age of 64 n cars 

The use of tobacco particularly for chewing appears to base an impor 
tant role in the etiologe of these tumors It is otir impression that in some 
rural areas of the Tjnited States carcinoma of the buccal mucosa may be e\en 
more frequent than carcinoma of the tongue, and, adnuttedla the chew ing of 
tobacco mav plas a role m this difference (Fnedell and Rosenthal) 



Fin 1 — Initvmle fketch of tl buccal miroi jI o*m? clo «* relitlon Tip of tie fnu<-,us 

m«-rrbran<* an I th** 

In southern India the incidence of carcinoma ot the oral ca\it\ is rather 
hvh I ells observed 34G cases while onl\ si\ carcinomas of the breast were 
obsened at the same time and this m a part of India where the purdah si stem 
was not in effect and where women came f reels to the hospital for diagnosis 
These tumors occur m lounger male indiuduals the peak age incidence bciiu 
at least one decade belo\ that found m the Lnitcd States The incidence of 
carcinoma of the oral cawta has been reported as coast it ut in _ 33 to 40 per 
cent of all fomi'i of cancer in southern India (Smjdcrs) the most frequent l\ 
affected site bmu the buccal mucosa Orr reported a senes of cases of 
« arcinoma of the oral ca\it\ in natnes of souths est India (Trasancort) of 
which 296 f43 p**r cent) arose on the buccal mucosa I)aws obsrrtcd that 
carcinoma of the buccal mucosa ls -Iso common in the Philippine Islands but 
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is moie frequently found in w omen These cunous phenomena have been at- 
tubuted to the widespread habit of chewing betel nut (01 buyo) This habit 
is prevalent among the natives of India, Ceylon, Malay, Asia, Thailand, Indo- 
Cluna, and Philippine Islands, but the incidence of caicinoma of the oral 
cavity is not the same m all places wlieie betel nut chewing is common These 
vanations haie been explained m teims of changes in the nigiedients or in 
the fashion of chewing (On) Klianolkai found that the incidence of car- 
cinoma of the oial canty was eien gieatei in some instances m legions of 
India v heie the habit of betel chewing does not exist It is possible that the 
betel chewing only supplements bad oial hygiene and that dietary factois 
may be oi ei wlielmmgly moie impoitant It may be significant, howeier, that 
Klianolkai lepoited a gieatei nuinbei of caicmomas of the glossopharyngeal 
sulcus and base of the tongue among the patients obseived by him, while, as 
stated befoie, otliei autliois haie found a gieat majonty of caicmomas of the 
buccal mucosa among the betel chew eis 

The quid consists of aiecka nuts (betel palm), slaked lime, tobacco, spices 
(eaidamon and nutmeg), and buio lcaies from the Pipei betel plants (Huepei) 
and is earned between the lowei teeth 01 gums and the buccal mucosa The 
lime sweetens the bittei taste of the leaies which contain essential oils, the 
betel nut is nch in tannic acid The chewing of these mgiedients lesults in 
the foimation of a blight led dye The tobacco included m the quid may well 
play an impoitant lole in eaicinogenesis (Fnedell) 

Pathology 

Gross Pathology — Caicmomas which anse on the buccal aspect of the 
cheeks develop lathei frequently from a pie-existmg aiea of leucoplalaa In 
fact, except foi eaicinomas of the tongue, theie is no othei lesion of the oral 
cavity which is so frequently associated with 01 picceded by a leucoplakic 
patch The lesions most commonly anse on that pait of the buccal mucosa 
w'hicli lies against the thud low-ei molai, but also may anse from the middle 
of the buccal aiea against the occlusal line of the teeth and from the neighboi- 
hood of the commissuie of the lips 

Giossly tlieie aie thiee distinct types the exophytic, the ulceiating, and 
the veirucous 

The exophytic papillaiy giowtlis aie usually soft and whitish in appeaiance 
They are commonly associated with and picceded by leucoplakia and tisualh 
become thick but not necessanly extensive They r aie moie commonly found at 
the level of the buccal commissuie (Fig 191 ) 

The ulceiating lesions aie not as common but often piesent a deep e\ca\a 
tion with diftuse sm rounding infiltiation They invade the buccmatoi niusc 0 
lather eaily m then deielopment and also extend to the antenoi pillai o tic 
soft palate and to the lowei aheolar lidge Actual invasion of the bone is no 
infrequent Extension to the pliai \ ngomaxillaiy fossa occms easih from pos 
tenoily situated lesions The ulceiation may' extend thiougli the entile 1 11c 
ness of the cheek to ulceiate the skin When the buccal commissuie is m 
\ olved, the lesion may enlarge the opening of the mouth 
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m patients of a more advanced age as an aveiagc, than those who present other 
forms of oral carcinomas The ratio of malos to females has been reported as 
high as 10 to 1 b\ Kiehnids, who found an iverage age of 64 } ears 

The use of tobacco, particulaily for chewing, appears to have an impor- 
tant role in the etiology of these tumors It is our impression that in some 
ruial areas of the United States carcinoma of the buccal mucosa maj be even 
more frequent than carcinoma of the tongue, and, admittedly, the chewing of 
tobacco ma> pi t' a lolc in this diffcienec (rncdell and Rosenthal) 



Eli. 1> — \nitotnic ekeleh of the buccal mucon 1 mini, dose relation JiJp ot t lie niucuua 
membrane an 1 th** niu cle 

In southern India the incidence of caiunonu of the oial cavitj is rather 
high 1 ells observed Jib casts, while onJv sj\ cjicinomas of the bieist were 
observed at the same time, and this in a part of India where the putdali svstem 
nas not in effect and vihcrc women came frech to the hospital for diagnosis 
Thtse tumors occur m voungcr male individuals, the peak age incidence hang 
at least one decade below that found m the United States The incidence of 
taremotna of the on! civitj Ins been rc]>ortcd as constituting 35 to 40 pa 
euit of all forms of cancer m southern India (Smjders), the most frequently 
iff» sled sit< ban- the buted mucosa Orr reported a series of 669 cases of 
i arciiimn i of the oral cavitv in natives of southwest India (7 rav ancorc) of 
" lm, ‘ - V ' .**? c<m ‘> nro ' c ™ i»«’I mucosa Daws obsener] that 

a """ ot ,I,C Wr '' •>'« * ommo „ , n |J,c 1‘kihppmc Wands but 
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The Vdiurom typo oJ eaitmomn of flic buccal mucosa is a clean, soil, 
supei In 1.1I, gi.mul.it mg lesion with little stcouthuy infect um oi ulm.it ion mid 
With pi net icafly no ni/illiafioii in drplli These lesions <7)1 cad considetoWy m 
sin line and may esteiul to the haul palate and iimei alveola) ndge Jn veiy 
advanced easts (lu ksiou (it conns (Imbrued and set ond, inly inteitul (Dig Vf>) 

Ml iasia'iic SmtiAi) Aeroidmg to Ifichaids, only about ball oi all cai- 
(inonias ol the Initial nmtosa jntstnt a metastasis 11111111),' then development 
At limits, the pner triage ol metastases found 111 anv senes will depend considei- 
,ibly on tin innnhti ol winitons ly; it id taitnionias winth aie included, lor 
tin sc last \ety seldom mttaslasi/e The ulrctutnig and esopltylir types inctas 
tasi/i with tin usual iierpuney ol all can niomas ol the oial Cavity Met, is 
tases intni often appi.n in the snlmia\il)aiy tegioii, but iitidy in the paiotid 
('land (,'10111) td lymph unties (Fig I'lH) Distant metastases occasionally 
mini, as in otbti tan uioinas oi tin oial eawH itiaiuid repotted loin eases 
with distant inrtastascs 111 ten tasts td taieuioma ol the buteal imnoiii tliat 
t a in 1 to autopsy 

Microacopic Pathology Most tan mounts ol tin bnetal muiosa aie latbei 
will dilfr it ntiati tl '1’iansit 101t.1l 1 1 1| t ai 1 uioinas anil lympliotpitbelioiuas do 
not .11 ise ill tins ai t a ol I lie oial ca\ ily 

It is woiiliy id spinal notr tli.it m the Mini' ous type of eai< ininna ic 
ptaftd Inopsits mav nwal only bypeiktiatnii/atioii, hypoplasia, anti cliionu 
inflatamation Alin multiple (mils, ami somelinits al (lit t "(leiise of tiino lost, 
tin di ignosis ol taitmoma non lie 1 tat lied .iltti tin disease lias made some 
f 111 f lx 1 pi »ki ess 

M it 1 ost opit ally, long I incus td ntli ihlli 11 nliafed stpianums t pillieliuin 
tl 1 p tit t pi v into tin tissues but maintain thin basement imnibiane As the 
ptottss bttonifs moie udiuiited, eonsitlt 1 ablt iii/laniiiiatioii is picselit pist 
lit math tins bust incut niembiant 'flu fumoi uisiniiafts itsrlf into the soft 
t issut s id tin t heck ami tan t ■» lend to tin sin i.it e, w In 1 e it may nh ei .lit No 
mailt 1 bow (slensHe 01 bow deeply ni'asiu, it nnniitaiiis its extremely well 
tlifft lenliated pattern 

Clinical Evolution 

Tbe onset ol taitnionias ol (be bmi.il mucosa is usually insidious Imc 
uncut ly the lesion has nih/f i.iftd sufht k ntiy to pi oduee l minus hv the tune tin’ 
fust t samin.it ion is m.itit A sulmiaxill.tiy ndcnopnlhy is soimtnnts the fust 
tliiiit.il symptom, and h hithni/ may be piesenl in s.iii.ibir dt glees Vom isM’D 
in tt use in the uht i.riing (01 ms but mav not appt at at al) in 1 xtensn e stages of 
tin vt nut 011s lypr of t an mouia 

H'ophytif lesions glow to be cotisidt i.tbly bulky and may liitcijere with 
niasliiation Ult elating U sions can mvohe tin entile suiiace of tbe buccal 
mucous inttribiane anti be sutiouridcd by niduiatcd, edematous tissues In 
(best tases lime is usually a marked amount of secondary infection Erft to 
Ibemstlvts, the exophytic and ulcerating lesions of tbe buccal mucosa invar e 
and destiny tin virtue tbttk and piesent metastases to tbe subniaydlaiy a,l( 





280 


CANCER . 


The venucous type of caicmoma of the buccal mucosa is a clean, soft, 
supet ficial, giamilatmg lesion with little secondaiy infection 01 ulceiation and 
with pi nctically no infiltration m depth These lesions spiead consideiablj m 
surface «md mai extend to the haul palate and lonei aheolai lidge In leiy 
admuced cases the lesion becomes thickened and setonduulv infected (Fig 195) 

MiTvsrvuc Spec id— Accoidnig to Iviehauls only about half of all cai- 
emomas of the buccal mucosa piesent a metastasis dining then de\ elopment 
Actual!!, the peicent.igc of metastases found 111 am senes will depend considei- 
abh on the liunibei oi lenucous ti pe oi caiciiioinas which aie included, for 
these last \cn seldom metastasize The ulceiating and exophitic types metas- 
tasize with the usual frequence of all caicmomas of the 01 al cavity Metas- 
tases moie often appeal in the submaxillai \ legion, blit laiely 111 the paiotid 
gland gioup of hmph nodes (Fig 19S) Distant metastases occasional!.! 
occui, as in othei caicmomas ot the 01 ai enuti Biaund lepoifcd fom cases 
with distant metastases m ten eases of caicinoma of the buccal mucosa that 
came to autopsy 

Microscopic Pathology — Most inicinoinas oi the buccal mucosa aie lather 
well difteientiated Ti ansitional-coll caicmomas and h mphoepithehonias do 
not ai iso m this aiea of the 01 al ca\ iti 

It is w 01 tli} ot special note that 111 the lenucous type of caicmoma le- 
peated biopsies mai icieal onh hipeikeiatini/ation, hipeiplasia, and clnoinc 
inflammation Aftei multiple tnals, and sometimes at the expense of time lost, 
the diagnosis ot caicmoma mai be 1 embed aftei the disease has made some 
fuithei piogicss 

Micioseopicalh, long tlngcis of wcll-diftoientiatcd squamous epithelium 
dip deeph into the tissues but maintain then basement membiane As the 
piocess becomes moie ad\ anced, consideiable inflammation is piesent just 
beneath tins basement membiane The tumoi insinuates itself into the soft 
tissues of the cheek and can extend to the suifnee, wheie it mai uleeiate Fo 
mattei how extensne 01 how deeph nnasiie it maintains its extiemeli well- 
diffei entiated pattern 

Clinical Evolution 

The onset of caicmomas of the buccal mucosa is usually insidious Fie 
quentlj the lesion has mfiltiated sufficiently to pioduce tnsmus bi the time the 
fust examination is made A subinaxdlaiy adenopathy is sometimes the fust 
clinical symptom, and bleeding may be piesent in lanable degiees Pain is ien 
intense m the ulceiating foims but mar not appeal at all m extensive stages of 
the lenucous type of caicinoma 

Exophytic lesions glow to be considerably bulky' and may mteifere with 
mastication Ulceiating lesions can involve the entne suifaee of the buccal 
mucous membiane and be siuiouuded by T induiated, edematous tissues 11 
these cases theie is nsualli a marked amount of seeondaiy infection Left to 
themselves, the exophytic and ulcerating lesions of the buccal mucosa mi a 0 
and destiov the entile cheek and piesent metastases to the submaxillai y am 
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upper ccmcTl legions The general condition of the patient is affected be 
cause of the secondary infection and inability to masticate Distant metastases 
ate seldom found 

The verrucous type of carcinoma pioduces practically no functional defect 
and is accompanied by very little induration, and m a lapid examination its 
extension to the adjacent stnictmes may not be evident The advanced ver 
nicous carcinoma may pioduee considuable destruction of the uppei aheolai 
udge and mandibulai bone tciminatmg fatally without even metastasizing 
to the submaxillaiv region 


Diagnosis 

Tlicic aic a few benign conditions of the buccal mucosa and they offei 
little difficulty in the differential diagnosis Mucous cysts are usually multiple, 
small, and sepaiatcd by areas of normal mucous membrane Ltueoplalcia is 
ficquently found, paiticularly around the commissuie of the lips, usually m 
the foim of an isolated patch of raised whitish mucous membrane Although 
these aicas of leucoplakia may disappiai upon impiovmg the hygienic condi 
tions of the mouth, they should be excised as a prophylactic measure, because 
some aicas of leueoplal n which appear benign may show evidence of nco 
plastic degenciatiou on microscopic examination 

The verrucous tv pc of caicinoma of the buccal mucosa clinically appears 
as a benign condition because of its lack of ulceiation, secondary infection 
and symptomatology In addition, repeated biopsies may contain nothing but 
hy perkcratimzation, hypciplasn and clnomc inflammation It is important 
to remember that in spite of this the lesions will behave with a rathci malig 
nant local clmactci iltliough they seldom metastasize Aftei scveial local 
excisions and lccuirenccs, the diagnosis of well diffcicntiatcd cpideimoid ear 
(inoma is imaiiably finally established 

Sahvaiy and mucous gland tumois ate found aiound the ouflcc of the 
paiotid duct and aic genenlly well defined nomilcerating slowly giowing 
tumors The decision to excise 01 not to excise these tumors will depend upon 
the age of the patient the rapidity of giowtli, the piesencc of ulcciations, etc 
flistopatliologv is characteristic (sec Tumors of the Salivary Glands page 618) 

Treatment 

There is a gicat partiality in lespcct to the treatment of caicinonns of 
the buccal mucosa Good lesults mav be obtained m tally cases both by sui 
p.ical excision and by radiotherapy The cuie of tumors which have alreadv 
invaded adjacent structures will depend greatly on the method of approach 
ItOEXTGFNTHrr apv — External loentgcntlieiapy has been used as a prepara 
tory measure before interstitial curicthenpv oi surgical excision is carried out 
As such, roentgentherapy seems to be of unquestionable value but used alone 
as a curative measure, it gives inconstant and not sufficiently good results 
to justify its systematic and exclusive use Peroral loentgcnthcrapy is pne 
tical only m limited lesions of the posterior half of the buccal mucosa md m 
particulai those which have already invaded the anterior pillar of the soft 
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palate In these cases, a combination of external and peioial mediation maj 
be but is not often sufficient to contio] the lesion 

CbMi uiii!\!*y — Ilxtcinal n i.idi.ition In means of a “indium pack” of 
sexcml criams of ladnim lias no paiiiculai advantage oxci external madiation 
In means of the axeiage equipment of loentgenthciapx In fact the external 
madiation with indium is, of nceessitx moie diffuse because of the lelatne 
pioxiimtx of the souice of irdiat ions and the lelatixelx huge si 7 e of the soiuce 
aica This diffuse madiation is paitictilaih disadvantageous when applied to 
the oial cavitv In addition cxpeiicnce has shown that the lcsults obtained 
ai e not Ik ttei than those of i oent gent hoi apv 
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100 — Surpicil >p« clmtn of n radical excision of a \ 
Note tlie mandible *>ubin t\lHir\ kland and other 


ermcous carclnom i of the buccal mucosa 
structures included in the specimen 


The best lesults in the tieatmeiit of eaicmoma of the buccal mucosa ap 
peai to ha\e been obtained In t lie use of mtcistitial ciuietheiain ^uth mown 
element needles Richauls has used tins fonn of tieatment in conjunction 
with external and peioial ioentgcntheiapv with good lesults The insertion 
of indium element needles allows a eoneentiated but sufficiently homogeneous 
madiation to ciadicate a limited eaicmoma without damage to the a jacen 
stiuctuies This tTpe of madiation cannot be applied to lesions wlnci ia\e 
already invaded the uppei oi lowei al’ eolai iidge 01 the anteuoi pillai of ie 
soft palate It max be len successful m all lesions which aie sufficien x 
sepaiatecl from those stiuctuies to axoicl untoxxaid effect Mai tin adxoca es 
the use of ladon seeds which max gixe equallx good lesults but lequnes eon 
sideiably gieatei skill and is moie often folloxved bx r late ladioneciosis 



CAfc CER OF RESPIR \TOKi SXSTLU VND UI 1 ER DIGESTIVE TRACT 


281 


upper cerxieal regions The general condition of tlie patient is affected be 
cause of the secondaix infection and inability to masticate Distant metastases 
are seldom found 

The xerrucous type of carcinoma pioduces practically no functional defect 
and is accompanied bx aery little induration, and in a lapid examination its 
extension to the adjacent stiuctuies max not be cxidcnt The advanced xcr 
tucous caicmoma may pioduce consulciable destmction of the uppei alveolai 
udge and niandibulai bone, tciminating fatalh xvithout cxen metastasizing 
to the submaxillarx region 


Diagnosis 

Theic aie a few benign conditions of the buccal mucosa and they offei 
little difficulty in the differential diagnosis "Mucous cysts arc usually multiple 
small, and separated by areas of noimal mucous membrane Leucoplahia is 
frequenth found paiticularly aiound the commissure of the lips usually in 
the form of an isolated patch of raised whitish mucous membrane Although 
these areas of leucoplahia max disappear upon impioxing the hygienic condi 
tions of the mouth, they should be excised as a prophylactic measure, because 
some areas of Ieucoplal n xxhich appear benign max show cxidencc of neo 
plastic dcgcnciation on microscopic examination 

The xerrucous tx-pe of caicmoma of the buccal mucosa elinicallx appears 
as a benign condition because of its lack of ulcciation secondary infection 
and sxmptomntologx In addition repeated biopsies max contain nothing but 
lixperl eratimzation, hypciplasia and chronic inflammation It is important 
to remember that in spite of this the lesions xx ill bchaxc with n rather malig 
nant local character although they seldom metastasize Aftci sex oral local 
excisions and recuircnccs, the diagnosis of xx ell diffci cntiatcd epidermoid car 
tmoma is inxariahlv finally established 

Sabx arx and mucous gland tumois aie found aiound the orifice of the 
parotid duct and arc gcneiallv xxell defined nonulcerating slowlx growing 
tumors The decision to excise or not to excise these tumors xx ill depend upon 
the age of the patient thciapulitx of giowtli the presence of ulcerations etc 
Histopathologx is characteristic (*ec Tumors of the Salivary ("Hands pige 018) 

Treatment 

There is n great partmlitx m respect to the treatment of < an. mom is of 
tin hnee il imicosx flood results max be obtained in cailx eases both bx sin 
" K <Xt,s,on ind by radiotlicrapx The cute of tumors which have tin idy 
invaded adjacent structures will depend greatlv on the method of approach 
Hoi xtgi XTiumvrx -I sternal roentgentherapv has been used as a prepara 
ton measure before interstitial cnriethcrapv or surgical excision is earned out 
s sue 1 , roentgenlhcnpv scans to be of unquestionable value but usex] alone 
ns a curative measure, it gives inconstant and not sufflcicntlv good results 
to justi \ its systematic and exclusive use Peroral roentgentberapv is prac 
. , l " hm,M l^tons of the posterior half of the bnecn! mucosa and in 

particular those vvhich have nlrcadv invaded the anterior pillar of the soft 
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The exophytic type of lesion is pai ticnlaily suitable foi mteistitial cime- 
theiapy Seldom howevei, aie the ulceiatmg lesions sufficiently well de- 
limited to justify its use The vemicous type of caicmoma can also be tieatcd 
by mteistitial mediation vvhcncvei it is found limited to the buccal mucous 
inenibi ane, but tliesc lesions aie usually loo widespiead 1 o be contiolled hr 
this foim of tieatmeiit Inteistitial liiadmtion of the buccal mucosa has the 
added advantage that its failme does not lieeessanly imply the failuie to eme 
the disease As soon as a lccuiiencc is detected following mteistitial media- 
tion, a ladical excision can be earned out just as well and peihaps bettei than 
if it had been done in the fiist place Reeun cnees not being the nile, this 
sequence is vv ell justified 

Surgerx — I3aily accessible lesions of the buccal mucosa may be successfully 
excised In some instances a vide excision of the buccal mucosa may be followed 
by a skin giaft These limited excisions, howevei, aie only justified in the veiy 
caily lesions and aie still often followed hi a iccuncncc 

Foi modciately advanced ulceiatmg lesions of the buccal mucosa and for 
all such lesions which base alicadv invaded the lowci nlveolai ndge 01 which 
base metastasized to the submaxillan legion, the wisest and most successful 
pioceduie is piobably a ladical cn bloc excision of the pnmaiv lesion and its 
adenopathy An ntvpical foim of ladical neck dissection winch includes icscc- 
tion of pait of the mandible and some otliei oial stiuctuies is known as the 
Bloodgood opciation It is usually applied with appicciablc success foi ladical 
tieatmeiit of caicinomas of the buccal mucosa 01 of the lovvei alvcolai ndge 
The opoiative moitality 111 the past has been latlici high In a senes of fifty - 
fine patients subjected to this type of opeiation by Ellis Fischel, eleven (20 
pei cent) died postopeintn elv (Keyes) When the tumoi has invaded the soft 
palate, the uppei ahcolai lidge, oi the plciygoid fossa, eyen the most ladical 
opeiation is bound to teiminatc m failme Veil neons eai cinoinas which liaye 
nnaded and destioymd the mandible, howevei, may be successfully tieated by 
this type of suigeiy (Fig 196) Lengthy and tedious plastic lepaii is some- 
times necessaiy following this ladical excision, and the cosmetic lcsult, al 
though not peilect, may cyentually be quite salisiactoiv (Fig 197) In spite 
of any disadvantages, howevei this opeiation is well justified when applied 
to the afoiementioned lesions which aie not cm able by any otliei means 

Prognosis 

Classification — Richaids advocates the classification of eases of caicmoma 
of the buccal mucosa into fom stages as follows 

fetage I — Lesions measunng up to 15 cm without involvement of adjacent structure 
Stage II — Lesions larger thin I 5 cm without involvement of adjacent stmetures 
Stage III— Involvement of adjacent stiuctures (alveolai ndge, anterior pillar, shin) 
&tage IV — Widespread linolvement, f*ii advanced 

Tins classification offeis some basis foi a piognosis m the absence of an 
adenopathy When an adenopathy is piesent, howevei, the lelative eyudua ion 
of the prognosis is too complicated and of little use 
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He 10" — Patient treated for a carcinoma of the buccal mucosa bj a radical surgical excision 
satisfactory cosmetic result 



Hg 108 — Metastatic carcinoma of the submaxillar} retrlon from a primary lesion in the buccal 
mucosa Note small satellite nodule 
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The prognosis of ulcerating lesions of the buccal mucosa is rather poor, 
but that of veirucous caicmoma is veij good The piognosis of evophvtic 
lesions will depend gi catty on the stage of then dev clopment Bichat ds re 
poitcd a senes of thirty nine tieated patients with fifteen (38 per cent) well 
fhe jears 01 more Dividing his cases accoiding to stages, Richaids found 
a definite means of piognosis varying from 94 per cent in Stage 1 to 12 per 
cent m Stage IV Martin leported a series of ninety nine treated patients of 
whom twenty eigh (28 pei cent) weie living and well five vears after ticitment 
A senes of fifty five ladieal operations (Bloodgood type) applied to car 
emomns of the lower gingiva and other lesions bj Ellis Fischcl (ICejcs) re 
suited in thirteen five vear survivals (24 pei cent) 
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CARCINOMA OF THE UPPER GINGIVA 
Anatomy 

The uppet gingiva is foimcd bv the tissues which covei the alveolat ndge 
of the upper maxilla It is formed by fibrous tissue which is continuous with 
the periosteum of the bone and bj a stratified squamous epithelium similar 
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Fig 200 — T> pic'll pipillirj caicinoma of the uppci gingiva 
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Fig 201 — Veuucous tjpe of caicinoma of the upper gingiva 



Fig 202 — Rare epidermoid carcinoma of the upper gingiva at the inldHn 
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to that of the rest of the oral cavity This mucous membrane is rather thick 
and docs not contain glands Around the neck of the teeth the gingiva forms 
an overlapping collar The upper gingiva extends only a few millimeters 
medial to the necl of the teeth Laterally it is considerably more extensive 
The epithelium that coveis it is reflected upon itself deep in the gingivobuceal 
and gingivolabial gutters to become the buccal mucosa and the mucous mem 
biane of the upper lip 

Lymphatics — Rouviue divides the lymphatics of the upper gingiva into 
a lateral or external network and a medial or internal network The lateral 
group of lymphatics pierces through the upper insertions of the buccinator 
muscle, follows the facial vein to the submaxillary region, and ends in sub 
maxillary lymph nodes The medial group of lymphatics follows an antcro 
posterior direction and joins the lymphatics of the hard and soft palates be 
hind the dental aich Prom there on they form pait of the same group but 
often end m lymph nodes of the antcnor jugulai chain More rarely they will 
end in the submaxillary and letropharyngeal lvmph nodes (rig 199) 

Incidence and Etiology 

C aremomas of the upper gingiva are not as common ns those of the lower 
gingiva They arc usually reported together with carcinomas of the maxillary 
antrum under the heading of cancer of the upper jaw , and for this reason it 
is difficult to estimate the approximate incidence They occur predominantly 
in men m the fifth and sixth decades of life 

111 fitting dentines carious teeth the use of tobacco and syphilis have 
been incriminated as causative factois in this ns m other forms of cancer of 
the oi al cavitv Without denying the possible role of poor oral hygiene and 
chronic lintants it should alwavs be borne in mind that these findings m ly 
be coexistent 

Pathology 

Gross Pathology — Caicmomns of the upper gingiva are usually papillary, 
piesentmg deep cicvites and a 1 eratimzed suifacc They usinllv develop over 
the mol ir and ptemolar areas and verv rarely on the anterior midlme (I ig 
202) 1 xtcnsion toward the hard palate is often submucous giving an adja 

cent smooth tumefaction which seldom extends beyond the inidlinc Lateral 
spread to the upper gmgiv obuccal gutter bv extension of the ulceration is 
mu eh more common Fxtension into the floor of the maxiltarv antrum through 
the alveoli usuallv occurs earlier m those patients who still have their teeth, 
inasmuch as disease loosens the teeth and the tumor can easilv spread through 
the nlveolar canal Invasion of the soft structures of the cheek and upper lip 
is onlv seen in verv advanced cases In general the soft structures are merelv 
displaced 

Mitvstvtic ‘mi 1-\d - — \s a general rule carcinomas of the upper gingiva 
metastasize to the submaxillar v lvmph nodes "\ er\ seldom thev metastasize 
to the nodes of the upper cervical region The chances of metastatic spread 
increase after invasion of the upper gingivobuceal gutter and buccal mucous 
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membrane Thirty eight per pent of the cases studied by I ay lor and Nathan 
son presented lymph node metastases The larger the size of the lesion and 
the lesser the differentiation of the tumor, the gi cater the chances of meta 
static implants Bilateral metastases are verv seldom seen It must be noted 
that verrucous caicinomas seldom, if ever, metastasize 

Microscopic Pathology — Almost all caicinomas of the uppet jav\ arc well 
differentiated Vcmicous carcinomas which aie moie frequently found on 
the buccal mucosa and low ei jaw ate also obsciv cd on the uppei gmgiv a (I ig 
201) Of all melanomas of the oral cavity, the gieatci mimbci aie found on 
the upper gingiva, but compared with othei tumois of tins aiea, they aie aery 
tare Yciy raicly, sat comas ansing front the upper maxilla may ulcerate the 
upper gingiva On microscopic examination some of these tumois will be 
typical but othcis ma> be difficult to differentiate from an cmbiyomc type 
of catcuioma Mucous and salivary gland tumors, which occur moic often on 
tlio hard palate, may atisc neai the medial limits of the upper gingiva 01 on its 
latcial aspect These tumors are microscopically typical and may present a 
mixed turn 01 appearance or a cylindromatous anangcincnt oi mav present 
themselves as adenocaicmomns (see Tumors of the Haul Palate, page 306) 

Clinical Evolution 

Caicinomas of the upper gingiva aie usually first noticed because of then 
interference with the fitting of a denturi oi because of ulceiation aiound 
teeth Foi these reasons the dentists arc often first consulted In general, 
there is a friable papillaiy outgiowth extending o\ei the middle oi postenoi 
thud of the uppei gingiva (rig 200) As a mle there are few othei symp 
toms except otalgia when theic is coexistent secondaiy infection Spontanc 
ous bleeding may also be observed Tusmus is only found m very adyanced 
cases 

A submaxillaiy adenopathy is usually found m the model atcly advanced 
eases paiticularly when disease has invaded laterally Upper cervical metas 
tascs arc sometimes ohscivcd, but distant metastases arc very uncommon Death 
often occurs fiotn complications such as hemorrhage and btonehopncumonia 

Diagnosis 

Carcinomas of the maxillaiv antmm which develop on the lnfiastiuctme 
of the supeiior maxilla may extend to the uppei gingiva and become ulcciatcd 
tliciein It may be impossible in some cases to establish with ccitamtv the 
gingival oi the anlial point of departme of an cpideimoid caicinoma In the 
majority of cases however the carefully recorded details of the history and 
the physical findings will speal eloquently enough for one or the other point 
of origin Primary caicinomas of the maxillaiy antium usually produce a 
smooth, normlceratcd tumefaction m the uppei gingnobuccal gutter, and 
loosening of the teeth usually piecedes the development of a gingival ulcera 
tion In addition nnsil dischoigc bleeding oi nasal obstiuetion may Jiavr 
preceded the appearance of *y tumefaction or ulceration of the upper gmgiv a 

In carcinomas of the upper gingiva on the other hand, the loosening of 
the teeth occurs nftci the growth has eroded around them the ulceration is 
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present from the beginning- and is usually wider and th- , 
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nsinr. jn the antrum, while, as a general rule, t,,^ ai«au g 
are ra icr differentiated keratinizing carcinomas The point of origin, 
ei er, cannot he determined on a microscopic basis 


how- 
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membrane Thirty eight per cent of the cases studied by laylor and Nathan 
son presented lymph node metastases The larger the si?e of the lesion and 
the lesset the differentiation of the tumoi, the gi cater the chances of meta 
static implants Eilateral metastnscs are \ery seldom seen It must he noted 
that \ ci 1 ueous carcinomas seldom if e\er, metastnsire 

Microscopic Pathology — Almost all carcinomas of the uppci jaw arc well 
differentiated Verrucous carcinomas which aie moic ficquenth found on 
the buccal mucosa and lowei jaw arc also obscised on the uppei 0 m 0 iaa (1 lg 
201) Of all melanomas of the oral cavity, the gu itei numhci nio found on 
the upper gingita but compared with otlici tumoi s of tins area tlies aie aery 
iait Vciy xarcly, sai comas aiism*, from the uppei maxilla im\ ulcciate the 
upper gmgi\a On microscopic examination some of these tumois will he 
typical, hut othcis nm be difficult to diffeicntiatc fiom an embnonic tape 
of caicmonn Mucous and saliaara gland tumors wlucli occm mote often on 
th< hard palate may arise near the medial limits of the upper gmgn a or on its 
lateral aspect These tumois arc microscopically tspical and may piesent a 
mixed tiunoi appeal auce or a olindromatous ariaw„emcnt oi nm present 
themsehes is adenocaiemomas (sec Tumois of the II nd Palate page 300) 

Clinical Evolution 

Gaicinonns of the uppci gingiaa. arc usitalh fust noticed because of their 
mtci ferenee with the fitting of a denture ot because of ulcciation around 
teeth Tor these reasons the dentists arc often fust consulted In general, 
there is a friable papillaiy ontgiowth extending o\ei the middle oi postcnoi 
third of the upper gnvin (I ig 200) As a nilc theic aie few other symp 
toms except otalgia when tlicie is coexistent secondary infection Spontanc 
ous bleeding may also lie obseneel Trismus is onh found m \cry aehanced 
cases 

A subnmxillan ndenopatlia is usunlh found m the modeiatcU ad\ anted 
eases paiticiilnrly when disease h is imaeltel Inter illy ITppci ccmcal metas 
tascs me sometimes ohsened but dist mt met ist ises arc \cn uncommon Death 
often occurs fiom complications such ns hcnioirlngc and hi onchopiic umonm 

Diagnosis 

Caiemomns of the maxillais ant nun which develop on the mfi sstnietmc 
of the superior maxilla nm extend to the upper gmgi\a and become ttlcci ited 
therein It mn\ be impossible in some cases to cst ibltsh with eutninU the 
guigisnl cn the antral point of departme ot an epidermoid carcinoma In the 
mnjorit\ of eases howc\ci the nrcfulU recouled details of the histot\ and 
the plnsical findings will speal oloquenth enough for one or the other point 
of origin I'rimnn eaicmorms of the maxi liars auttum usualh produce a 
smooth nomilcerated tumefaction in the upper „uignobupeaI gutter, am? 
loosening of the teeth usinlh precedes the development of n gnigtxal ultera 
tion In addition nasal discharge bleeding or n isal obstuic turn nm base 
preecdcd the appearance of a tmm fid ion or ulceritjon of the upper gingna 

In can mourns of the upper gmgnn on the other hind the loosenm* of 
the teeth occurs after the growth has eroded nround them the ulceration is 
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the diseased »iim Fibious epulis is usually a pedunculated, nonulceiated, 
million giouth (Fig 203) 'I liese benign giowths may bo piesent m both 
young and aged people In tlnldien, the difteienti.il diagnosis of benign 
lesions lull be simplified because of the age (Fig 20a) Otliei conditions of 
the uppei gingiia, such as hjpeitiophic gmgiutis, me easily lecogmzed 

Malignant melanoiiias occui but lately m tbe oial eauty and moie often 
aiise fiom the ai.tcnoi and middle thuds of the uppei gingn a (Fig 207) 
These tumois Mill be iceogni/ed by then typical daik pigmentation (Baxtei) 
Puman ccnti.il tumois of the uppei pan such as ameloblastomas, dentigerous 
easts, pnmaiy tumois of the antium oi nasal fossa, sai comas of the bone, and 
metastatic caninomas of the uppei maxilla maj pioduce a tumefaction of the 
uppei gingn a and ,i loosening of the teeth In latei stages, they icsult m a 
Mide ulr elation ot the oial cauta The ditTeiential diagnosis of the point of 
niigm is not always possible m these eases but the Instoiy, the physical find- 
ings the (linical sequence of eaenls, and the lnopsa should help to do this 
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Treatment 

/• 

R aoiouirn \ra — As it has been stated, the maiontj of the caicmomas 
the uppei gmgiaa aie a\ ell-diffeientiated tumois avhich metastasize late oi ^ 
caicmomas of the aenucous type which do not metastasize at all j 10 ° 
external madiation can steulize these lesions, it is not infrequent y 
loaaed by a leciuience, while a skillful suigical excision of these tumors i^ 
usually successful Peioial loentgentheiapy is feasible m linutec & 10 " ^ 
winch can be included m a eneulai field of madiation Admnustra ^ 
l oentgentherapy m this mannei, howevei, ovei an aiea of the mucous m 
biane which lies n, contact with the bone, is often followed by ia loneeios 
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Roentgenographic Examination — Rocntgenograpluc examination of the 
superior maxilla, will be helpful in establishing the extent of bone destruction 
as well as that of the imasion of the nnxillao antrum In primar\ tumors 
of the upper gingna, the maxillarj antrum maj be cloud} due to neighboring 
edema, but the bone destiuction is limited to the ahcolar border In carcmo 
mas of the antrum, the bone destruction is in general more extensile 




Differential Diagnosis — There occur m the upper gtngi\a scioral tempi 
growths which can he casih differentiated from malignant tumors Peripheral 
giant cell tumors (epulis) an usiialK shim grow around the teeth with a 
\nnrd comistrnci and hast no ulcer itum (lu 201) Xdceration and sec 
molars infection occurs nricrihcltss when teeth ha>c Ik on extracted from 
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(25 per cent) Reports of other authors (llautaut, Ohngien) include lesions 
of the maxillaic antium and ethmoid and cannot be piopeily evaluated for 
results m eaicmoma of the uppei gmgna 
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CARCINOMA OF THE LOWER GINGIVA 


Anatomy 


The lowei mngna is fount d In tlie soft 1 issues which cotei the aheolar 
lidge of the mandible The mucous mcmbinne of the flooi of the mouth 
extends lateialh and foiwaid to cocci the imiei aspect of the aheolai process 
wheie it becomes continuous with the penosteum of tlie aheoli The mucous 
membiane joins between the teetli with that which coteis the outei aspect 
of the aheolai lidge, and when teeth aie not piesent, the mucous membiane 
entneh co\eis the fiee hoidei of the mandible Lateialh tlie mucous mem- 
biane extends oiei the outei suifacc and leflects upon itself m the gmgno 
buccal and gmgn olabial gutteis wlieie it joins with the buccal and labial 
mucous membianes (Fig 20S) At the lecel of the aheolai ndge, the mucous 
membiane is lathci thick with undeih mg noli connectne tissue, and, unlike 
the mucous membiane of the lest of the oial cacitj, it is not pionded with 
glands 


Lymphatics — Roinieie dnides the hmphatics of the lowei gmgna into 
an external oi lateial netwoik and an internal 01 medial netwoik The ljm- 
phatics of the lateial aspect of the lowei gmgna gathei into seieial tiun 's 
which pass thiough the inseitions of the buccmatoi muscle and follow t ie 
facial lein to end in the submaxillaij lymph nodes The lymphatics 
legion of the mcisois mar end m the submental lymph nodes The me ia 
lymphatics pass through the mylohyoidian muscle and end predominantly m 
the submaxillaij nodes which aie found in fiont of the submaxillary g an 
Otheis foUow an opposite dnection, passing outside of tlie styloglossus muse e 

and inside of the digastnc muscle, and end, foi the most pait, m the su 
digastric group of lymph nodes (Fig 209) 
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and ‘sequestration of the hone If pot oral roentf,cntherapy is to he used, its 
iclc should 1m oh1\ a complcnicntarv one aftei extunal irradiation Itoent 
gcnthcripv finds its host indie it ions in eailv lesions (not o\ci 5 tin in dnin 
cter) which are t\oph\tic in tape and whnh lias t i itiodeiatc decree of lus 
tolo„ic differentiation In these cases n wide sutMnl excision is still possible 
if a iccut retire manifests itself 

Application of ladiuin molds fot smficc emit tin i ip\ is not as successful 
m the treatment of cuemonias of the uppei t,mt,i\a as it is in those of the 
lower gingiva f°* the same le isons it ft l led to pro mush in dealing with 
pel oral roentgentherapv 

Sun in\ — \ wide suigu il cmisiou of tiimois of the uppei gingiva which 
line ms aded tin lower stmt tun of the nnxilla is often successful This 
trcatimnt usuillv nnplus i rt section of paits of tin lmd palate and max 
illaiy hone hut the (xlent of the icscction will depend of com so, on the 
extent of the disease \s i gcnci il rule the opciation can be done tluough 
the openm„ of the mouth In moie ad\ meed cases liowcvci it inaj be ncccs 
sat) to cnlaige the opemti n In mal m„ an incision mound the al i nasi and 
tmdlmc of the uppei lip These lescetions do not netd to extend to the floor 
of the oilut and const qucntlv change veu little the svmmctlv of the face 
ljlcctiosui„tit is prefeircd 1>\ mim silicons (ohti„icn) The resections 
often lesult m a lai^e peifoi ilion ot the hard pilatc into the nasil fossa and 
maxillaiy antrum which must he occluded In cspcenlh flttm n pi esthetic 
appliances (Acl erman) 

It has been the custom in the past to follow this its pied icscction of the 
maxilla In m mtracautarj application ot turictliei ipy The suet css of this 
fouu of tic itmcnt liowcvci depends on the wide excision of the tumoi I ur 
tlmmoie, it is tmlil cK that if lesulunl tvmvoi icmams it can he stcnlwed In 
an application of raduun because the radium cannot he duectcd to the xcsulual 
tumor, it will bo unequally distnlmtcd thioujiout the region and carcinomas 
of the uppei guigiv 1 art usually not von ndiosonsitue In those tumors of 
the upper F.ingita winch lia\c imndcd beyond the nndlmc oi those which base 
already infiltrated the buccal inucosi the chinces ot success b\ a suigical 
resection aie eonsidci ably diminished Now and then liowcvci a hcioic ap 
pioacli by excision oi destruction by cwluthcrmv of lai 0 ( areas of the cliccl 
and bone may he successful 

"When a conical adenopathy is picsent, a ladical nccl dissection is mdi 
cated In the absence of a palpable cervical adenopathy an expectant atti 
tude is justified for only a small puccntagc of these patients will develop a 
metastasis aftei the primary lesion lias been conti oiled 

Prognosis 

An adequate therapeutic appioacli to these cases will contribute a lather 
good percentage of results In a senes of foity seven patients treated at the 
Memorial Hospital of New liorl, Martin repotted twelve five year survivals 
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Incidence and Etiology 

In a series of 1,329 patients with carcinoma of the oral ca\it> admitted 
and treated at the Radium Institute of Havana, Cuba, during a period of 
tvrentv one years seyentytwo cases (5 4 per cent) Mere found to originate 
from the lower gingna Carcinomas of the lower gingiya are predominantly 
found in men at an older age than is usual for other forms of cancer of the 
oral cavity and are very rarely found in indi'iduals under 40 years of ago , 



Fig. 208— Frontal e«*ct!on of the lower anl upp»r jaws Illustrating the rre'JIa! and lateral 
contours of th<* lower gingiva and its clos* re!ition_hlp to tl *■ Roor of the mouth and ublingual 
gland as well as to the buccal muco a anl buccinator mu cle 

Pathology 

Gross Pathology — Carcinomas of the lower gingiya usually anse in the 
molar area or posterior third of the dental arch They are sometimes found 
m the premolar or middle third area but are yer\ rarely seen to arise in the 
anterior third or midline area Thev mav arise from a prewoush existing 
patch of lcucoplahia or may be associated with lcucoplahia of the oral cauty 
Grossly the irost common forms of carcinoma of the loy'cr gin^n a can 
be divided into three tvpcs evophj tie ulcerating andyerrucous The exophytic 
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Fig 212 — Tjpical extensive verrucous carcinoma of the lower gingiva Superficial biops> 
in such cases maj not reveal carcinoma (From Burford W N Ackerman L V and Robin 
son H G B Am J Oithodontics and Oral Surg 1944 ) 



Ifc 21.1 — Rocntgeno„nm of the same patient illustr itcd in Fi„ 212 shotting H |C catcnsl'c 

bone destruction 


cinch oi jirMnvroitt s\<niM \m> mu i*i< ivriu ti \cr 207 

lvpt of liMon is i cuililtnw* r lit e out growth wlitih is stlilom confinM to the 
t.inRi\*i I his Irsum IiIpccIs onsil\ :m<I h is i toitdom\ to spout nicous necrosis 
(lip; 210) fhc tilrprofiju; t\i»<* of prowtli is ustnlh luomp'inml 1*\ extensive 
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Distant metastases eveie found m flee of foiuteen cases of caicmoma of the 
louei gmgna evlnch came to autopsj at the Memonal Hospital m New York 
(Mai tin) 

Microscopic Pathology —The gieat majonty of caicmomas of the lower 
gmgna aie epideimoid and, as a lule, aie lathei difteientiated Melanocar- 
cmomas and adenocai cmomas hae e been obsei e ed lai ely It is ee oithy of note 
that m the eenueous type of caicmoma, a single biopsy may only show hyper- 
keiatnnzation, hj perplasia, and chiome inflammation, and that only on re 
peated biopsies 01 on examination of a suigieal specimen mae a definite diag- 
nosis of epidennoid caicmoma be made Micioscopicallv it is chaiaetenzed 
by long fingeis of squamous epithelium extending deeple into the tissues but 
maintaining its basement inembiane (Fig 214) It maintains a eeell-difiei- 
entiated pattern tlnoughout 


Clinical Evolution 

Geneially, caicmomas of the loeeei gmgna me fiist noticed because tliev 
inteifeie with the piopei fitting of a dentine 01 because of bleeding on masti- 
cation The dentist is most often consulted as to these difficulties and con- 
sequent^ he holds a gieat pait of the 1 esponsibihty foi the eailv diagnosis 
Tlieie is often a lustoiv of exti action of teeth and of siugical incisions for a 
suspected alieolat abscess befoie a coneet diagnosis is established Theic 
may he a spontaneous bleeding, but this is usually connected eeith exophjtic 
tumois Otalgia on the same side as the lesion often accompanies secondare 
infection Tnsmus is sometimes obsenecl paiticulaih when the tunioi de- 
eelops postenoilj Seeeie pain often accompanies the ulceiating tepe of 
lesion ee Inch has developed extensive ini asion of the bone In eenueous car- 
cinomas tlieie mae be a lemaikable absence oi all symptoms m spite of the 
extension of the tumoi 

On examination of the gmgiea, the most common lesion is an exophetic 
uibbeie gioeeth extending to the flooi of the moutli and to the gingivobuccal 
guttei Less commonle the lesion is ulceiated exposing the mandible and 
accompanied In considerable inclination and mfiltiation of the suiioundins 
tissues Supei ficial, nonulceiated and nonsecondanly infected lesions of the 
\enucous tepe usuallx extend to adjacent stiuctuies Thee haec a tepical 
gianulai appeal ance and then exact limits may be difficult to establish 
(Fig 216) 

An outside tumefaction of the lowei poition of the cheek with adheience 
to and ulceiation of the skin is not uncommonly found (Fig 218) Enlmge 
ment of the submaxillaij lvmph nodes is piesent in more than half of the 
cases and, although not always, thee aie most often metastatic The submax- 
lllaie tumefaction mae lepiesent dneet extension of the tumoi, but because 
of ulceiation and secondaiv infection theie may be mflamniatoiv eiilai gement 
of the lymph nodes and of the submaxillaie gland 

Death usualle occm s in unsuccessfulle tieated cases oi in post-treatmen 
lecun cnees and is usually caused be complications such as hemouhage anc 
bronchopneumonia Distant metastases, although sometimes found, are seldom 
erectly responsible for the death 
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Lateralis, tumors of the lower gingiva easih spread to the subcutaneous 
fat and si m of the cheek producing an outside tumefaction which is con 
ttntious with the prunarv growth , and then tliej mav rapid! \ break through 
the skin "Medialh these tumors often extend to the floor of the mouth where 
they invade the sublingual tissues hut onlv exceptionally do thev succeed in 
spreading direttlv to the submaxillarr fossa Posteriorly the spread of these 
tumors, to the retromolar area puts them m the region of the anterior pillar 
of the soft palate from where thev can extend to the ptcrv^omaxillan fossa 
In depth thev extend through the alveoli to the- center of the mandible pro 
duemg, at times wide areas ol bone destruction (Figs 213 and 217) The' 
can also extend along the periosteum for a considerable distant e unsuspected 
clinically md radiographically 



I'S 21 ♦ — rhotcm-iciwrnph of & typical \ertucou$ carcinoma, of th»* lower clash* *Vaiv 
Inc isnc Cn"- rs oC deeply In.allnff well dif'ercnUiica ■juamous eplO-ellum. The basement 
n embraae Is Irtact. 

MiTtSTiTiC Strivn — \ majoritv of cases with oarunoma of the lowc" 
Cmeiv a develop an adenopathv sometime duriuc their course This adenopathv 
is unilateral unless the Usion has invaded the floor of the mouth in the anterior 
rnullme In 273 ca cs studied h\ Tnvlor and Nathanson, 17S (G? per cent) 
developed a metastasis This is imnllv a stibnnxillarv node v Inch is attached 
to the raandibK an! forms a sincle block with the prunarv lesion lymph 
Titles of the anterior jocular chain are m wt often miadtd sr condanh Harclv 
a node of the stibdi^astric group mav be invaded without previous submaxil 
larv implants hut ulen this occurs the node is usuaHv situated postenorlv 
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Distant nietasl.iscs wcie tound in fnc of fomtcm cases of eaicinom.i of the 
Ion ei gingixa ninth came to autopxx at the Memoii.il Hospital m New Yoik 
(Mai tin) 

Microscopic Pathology — 'the me it m.iiontx ot caicmomas of the lowei 
gmgn.i aie epidennoid and as a i ulc, aie inthoi difieientiated Mchnocat- 
cmomas and adenocai einomas ha\e been obseixed laich It is woithj of note 
that m the xeinieous txpe ot taicinonia, a single luopsx non onh show hypei- 
hci alini/ation hxpeiplnsi.i and olnonic inflnmniation and that onh on re- 
peated biopsies 01 on examination of a smgieal specimen ma\ a definite diag- 
nosis oi epidennoid can mom, i be mule Mn 1 oscopic alh it is chaiactciii’cd 
b\ long bngeis ot sipmmons epithelium txlendmg deeph into the tissues but 
maint. lining its basement numbiatie < I itr 210 It maitilaiiis a wclI-difTci- 
entiatid pattern llnougbont 

Cluneal Evolution 

(lenu.ilh can mumas ol tin Imui gingixa aie Inst notned because thex 
min ion. with the piopei fitting ot i dintuie oi liei ause ot bleeding on liiasti 
cation The dentist is most otten consulted as to these difficulties and con 
secpienth be bolds a meat pul ot the i c sponsilulitx foi the eaih diagnosis 
Thcie is often i histoix oi exti ution oi teeth and of suigioa! incisions foi a 
siispeetcil aheolai abscess heloie a collect diagnosis is established Thcie 
mac In i spontaneous hhuhiui but this is usu dl\ connected with e\ophjt lc 
tumois OI<1I<11<1 on the simc sub as the lesion otten accompanies secondai' 
infection I’miinn is sometimes obsened paiticuluh when the tumor de 
x elops ]mstei ioi h Sxne pain otten accompanies the ulccintmg type of 
lesion which has dcxolopod extensile iinusum of tin bone In x ei i neons cai- 
c moiiias tlieic max be a lemnhibh cbscncc ol all sxmptoms m spite of the 
c xt ension ot the tiinioi 

On examination ol tin gingixa the most common lesion is an cxoph'tic 
inbbeix giowth extending to the flooi ot the month ind to the giilgix obuccnl 
guttei 1 css eommonh the lesion is uleeiated exposing the inaudible and 
accompanied b\ eonsideiable iiului ltion and infill l at ion of the suuouiidme 
tissues Supeifuinl lionulcei it eel and noiiseeondai llx infected lesions of the 
\ ei i neons txpe usuallx extend to adiacent stmctuics Thcx haxe a txpienl 
giamilai appeaianee and then exut limits max be difficult to establish 
(Fig 21b) 

An outside tumefaction ot the lowei poition of the check with adheicnce 
to and ulcciation of the skin is not uneommonlx found (Fig 21S) Enlmge 
ment of the submaxillan lxmph nodes is picsent m mote than half of the 
cases and, although not alwaxs thex aie most often metastatic The subinax- 
lllaij tumefaction max lepiesent dnect extension of the tumoi, but because 
of uleeiation and seeondaix infection tlieie max be mflammatoix enlaigement 
of tlie lympli nodes and of the submaxillaix gland 

Death usuallx occuis m unsuecessfullx tioated cases oi m post-ti citmen 
lecuiiences and is usuallx caused In complications such ns liemouhagc an 
bi onehopneumonia Distant metast.ises, although sometimes found, aie seldom 
dneetly responsible for the death 
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Diagnosis 

Clinical Examination — 1 hi examination of 1 carcinoma of the lower 
gingi'n should not he limited to mere inspection hut should nhwns In coin 
pletfd l>\ cart ful palpation of the floor of the mouth, the gingnohuctal gntte r 
the soft palate and tin soft tissues of the chcel In general the diagnosis 
of the priman lesion will offer no difhculties hut the tlimcal impression shouM 
nlwa\s he substantiated li\ n hiopss 11 m < are ful inspeetmn nnd palpatnm 
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should establish as fai .is possible the extent of the ttimoi and consequently 
Mill bf of capital impoitunu in the therapeutic decisions 

Roentgenographic E' amtnntion - \ roentgenogram of the mandible is an 
absolute requisite m all ( asi s ot enieiiioma of the gingixn, for it mas rexcal 
tMdcme of bom nix ismn iun v hen this is not elimealh suspected (Ties 
2lland217l On tin ntlni hind 1 ie|; nl radiographic e\ uleiioe of bone llixa 
sioii is not an absolute eeituntx ot its rbsenie Also it is fiequeut that in 
surmcal spei mu ik tin < an mom itons infiltration is found to extend fat lie 
solid tin 1 ldioL'i aplne i \ uh in i ot sm h t xti nsion 



Differential Diagnosis — Chionie liiilamm.itoix ulcciations of t ic gi = ‘ ’ 
Minch aic sometimes absented in the neighboihood of defcctixc ee *' 
sometimes be taki n foi tails taiemomatous lesions Such liiflaminn orj 
ations Mill tapidlx disipptai aftei extraction of carious teeth and improve 
of the oial lixgicm It theic is outgioxitli in addition to tic u cera > 
biopsx should he done at the time of extraction Chionie in amnia 
giOMths of the giimn at mucous membrane aie smooth, tongue me pioj 
found betMccn the teeth Thee max bleed easilx xxhcii traumatize , iu 
aie not accompanied In ulceiation ^ re 

Penplieial giant-cell tumois aic commonly ohseived on the gmgna^ ^ 
often in the piemolar area, but also m the area of the gross mo ars 
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Diagnosis 

Clinical Examination - The cxaimn ition nt a carcinoma of the lower 
Mn*na should not bo limitet] to inert, inspection Imt should nluaas lu com 
pitted lit cartful palpation of t lie floor of the mouth tin pn^nofitiriat gutter 
the soft palatt and tin soft Iivmhs of the clirth In general the tli-uiosis 
of the priman h moii will ofie r no diflu ulties Imt tin t lmieal impression should 
nluaas lu substantiated In n Innpst Hu careful inspiction nud palpition 
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SuRGHi\ — A local excision of a caicmoma of the gingiva through the 
mouth aims to consene pait of the homontal hianch of the mandible and to 
maintain continuity of the mandibulai aicli Such an operation is only jus- 
tified m eaily cases whcie the tumoi is limited to the aheolai ndge of the 
mandible Undei these ciicnmstanees howeiei, loentgentlieiapy is just as 
successful Such economical lesections aie consequently not justified unless 
competent loentgentheiaps is not available 01 unless it is a case of a lery 
diffeientiated epideimoid caicmoma w Inch does not lespond noil 01 which may 
be difficult to stenli/e In means of indentions 

In the ticatmcnt of lesions as Inch ha\e alieads imaded the suiiounding 
stiuctuics, which piesent bone imasion 01 hmpli node metastases, the only 
ruiatne foim of tieatmcnt is a ladical leseetion of the mandible and of the 
submaxillai \ and cemial hmpli nodes This ladical opeiation includes not 
onh a leseition of the entile half of the mandible, but a neck dissection as 
well Some authois belteie that a pailial uppei neck dissection is sufiflcientlv 
extensne unless uppei cemc.il metastases aie alicady palpable This ladical 
opeiation howeiei, has been accompanied in the past by a lathei high opeia- 
tne moitahti Tailoi and Nnthanson collected foiti-one cases of jaw lesec 
tions foi caicmoma of the lowei gmgna m which theie had been file operatne 
deaths These deaths weie clue to hemoiihage pulmonaiy embolus, septicemia, 
and lit onchopncumonia Recent piogtess m anesthesia, conti ol of shock, and 
postopei at 11 e infections has eonti ibtitcd a dcci ease of this opei atn e moi talitj 
At am late such a ladical opeiation should onlj be contemplated m the tieat- 
mcnt of these tumois when thei liaie miadcd adjacent stiuctmes 01 extended 
to the Ivmph nodes 

The cosmetic lesult following this mutilating opeiation is quite satisfac- 
ton unless the skin is imaded and has to be lesected (Fig 219 ) If the 
mandible is dnideel close to, but not bciond the midlme, theie is seldom a 
dcMation of its noimal position and patients aie able to masticate food wit 
out difficult! A complete leseetion of onc-lialf of the bone is piefeiable to 
its dmsion at the le\cl of the angle of the mandible If the ceitical poition 
of the bone is allowed to lemam, while accomplishing no pmpose, it wi e 
quite botheisome and lecuiiences often develop on the stump If the 
tion does not lequne excision of laige poitions of the skill, the facial ce cc 
is not usualh \en maiked, and the bone defect with the accompanying 
piession of the face is usually well dissimulated Attempts to repan t le ma 
dilnilai defect In means of nb giafts hace seldom been successful because o 
usual secondai j infection Specialh fitting dentines, sometimes hmgee to 
uppei plate, mac be satisfactonlv adapted 

Pi ophylaciic XccL Dissection — Obviously when a ladical leseetion of t 
mandible is to be done, it should always be accompanied by at least an UPP 
neck dissection, whethei nodes aie palpable oi not On the otkei ban , "" 
a consenatne foim of tieatment is decided upon for early lesions m w i 
no metastatic nodes aie palpable, theie is the question of tieatmg P os ®‘ 
metastatic lymph nodes About 30 pel cent of all patients wuthout a m ^ 
tasis when first examined w ill dei elop an adenopathy latei ( I a J or 
Nathanson), but this is an o\er-all figure w'hieh includes all eases n gen 
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smooth, shiny tumefactions with areas of induration and others of consider 
able softness Their clinical appearance, is typical, and biopsy will rapidly 
substantiate the clinical impression In children, the clinical diagnosis will 
have the added support of the fact that carcinomas of the lower gingiva are 
practically never seen in juveniles 'When these lesions have received an 
injury such as incision or extraction of teeth, they maj become ulcerated and 
secondarily infected When secondary infection takes place, central necrosis 
pain, and even trismus may contribute to give them the appearance of a 
malignant tumor These giant cell tumors develop slovvlj and recur following 
incomplete excisions Some rare inflammatory lesions of the mandible may 
show a fibrous structure and appear pedunculated, becoming ulcerated onlj 
after trauma 

Lcucoplakia of the lower gingiva is sometimes obseivcd in edentulous 
patients These patches of lcucoplakia maj give rise to a carcinoma in that 
area and, for this reason, should be closelj watched for indications of biopsy 

Primary benign and malignant tumors of the lower jaw as well as meta 
static lesions to this bone may become ulcerated m the mouth and appear 
rarely as a primal > carcinoma of the lower gingiva When this takes place, 
the biopsy will moke the differential diagnosis for it usually will reveal evi 
dence of a type of tumor (adenocarcinoma, ameloblastoma, etc ) verj different 
from the epidermoid carcinomas which are usually found in this region 

Treatment 

IlOENTGrNTiiERAP\ — External and peroral roentgcnthcrapj have been sue 
cessful m eradicating eorlj primary tumors of the lower gingiva, even when 
there was some evidence of bone invasion The advantage of this form of 
treatment lies in the protraction of therapj over a period of several weeks 
and thus avoiding excessive changes in the bone In general, however, this 
conservative form of therapy is onl> justified in early lesions limited to the 
gingiva and without evidence of submaxillary metastases If this form of 
treatment fails, a radical operation can be performed with as good a chnnce 
of success provided the rocntgenthcrapy has been applied in a piotractcd man 
ncr with the use of well filtered high voltage radiations through as small fields 
ns possible 

CuriETiiER \pv — Surface curietherapy with specially molded applicitors has 
given successful results, but, in general this form of treatment is followed bv 
a high incidence of complications Limited necrosis of the mandible m par 
ticular can be avoided b\ a protracted application of rocntgcnthcrapj Inter 
shUal curietherapy should not be considered in the treatment of these tumors 
because m addition to the usual disadvantage of such a procedure there mnj 
also be bone necrosis and sequestration 

At an> rate nnj form of radium treatment can onlj be justified in small 
lesions in which there is no evidence of metnstnses It is doubtful whether, 
if limited to this group, the application of curictherapj would have anj ad 
vantage over an cquallj skillful application of external and peroral roent 
gentherop) 
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the cases cliosen foi a consei \ alive foim of tie.itmcnt aic eaily usually cliftci- 
entiated tmnoi s winch will have a small chance of developing mctnstases, and 
foi this leason a piophylactic neck dissection may not be instilled In addi- 
tion, if tlieie is a lecmience of the pinnaiy lesion aftei such eonscivative 
tieatment, with 01 without an adenopathy, the piopci means of nppioach will 
be a ladical suigieal excision 


Prognosis 

With an adequate theiapeutie approach, the piognosis of eaicinoma of the 
lowei gingiva is a latlici good one In a senes of fifty-seven patients with 
eaicinoma of the lowei gingiva, M.ntm lepoilcd fifteen (2fi pei cent) smviv 
mg five yeais aftei tieatment In Mai tin’s senes, none of the patients who 
piescntcd a metastasis on admission smvivcd five yeais Tins is peihaps a 
consequence of too consei \ at ivc on appioach Melville lepoilcd the lesults 
obtained in eaicinoma of the lowei gingiva togethci with those of the floor of the 
mouth ticatcd by smfacc application of laduim molds, of sixty-nine patients, 
tlmtvone (45 pei cent) W'eie well tlnec yeais aftei tieatment In a gioup of 
fifty-five patients with eaicinoma of the lowei gingiva and of the buccal mucosa 
who wcie ticatcd by ladieal lesection by Ellis Fischel, thntccn (24 pci cent) 
w'eie well at the end of fine yeais (Keyes) 
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TUMORS OF THE HARD PALATE 
Anatomy 

The haul palate is a U-shaped aien, limited nnteiioily and lateially by the 
uppci dental aieli, which foims the loof of the mouth The nnlciioi two 
thirds of the haul palate aie foimcd by the palatine piocess of the supci tor 
maxilla Its postcuoi tlnul is foimed by the lion/ontal poition of the pain me 
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Incidence and Etiology 

A l.uge piopoition of the Illinois winch develop on the haul p date aic 
of the mucous and sain m gland tvpe Thev aie vanouslv leteued to in the 
hteiatme as. mixed Illinois endotheliomas, evhndionias, adeiioeaicmoiiiaj. 
iihi omi xosai comas and adenoid evstic Illinois It is now an accepted fact 
that then eells ha\e an epithelial oiignt (Kiompeeliei) and that the limeon! 
mat dial e.uiilage etc is a pioduet of metaplasia These tumois anse fiom 
the mucous and minoi salnan glands and although thev nun be found clse- 
wlieie in the oial cavity thev aie most fieqnenth found on the haul palate 
Ot 101 tv-two cases ot mucous md sain an gland tumois of the oial cmt\ 
lepoited In Alilliom sixtion weie on the haul palate Ten of these patients 
weie women ind six weie men, and although tluu weie loutid in a wide inngc 
ot ages scion ot the sixteen oeenned between aO and till % eai s of age These 
tumois ban' i snmlnitv to otlieis which anse limn the mam salnan glands 
the laenmal glands md the tiaehea 

Epidei mold eaicinonias ot the haul palate aie ion iaie In a senes of 
iliout a 000 eases ot oaneu ot the oial eavdv obsened fiom 1‘107 to 10dS In 
\ew ^0411 llido weie onh twcntv-lne eases ot epidcunoid eaiemoniii of the 
hud palate Thoie is onh one epidennoid e.ueinoma loi even tlnee 01 foiu 
mucous and sain u\ gland tumois of the haul pilatc, and unlike these the 
euemomas no seldom oltsoned m females 

Oicasionil tiaunii and the use ot dental plates bate been bold as possible 
causes ot cancel ot the haul palate In mam instances diflieulh with a dental 
ipplianec is a consequence i.itbei than the cause ot Iho tumot 

In 1 u igap.it nil, India Kun and Subia-Uao tomnl idtv-two e iieinoinas of 
the pilate unong dda eases ot eaieiiioma ol the oial cants Tins high nici 
donee bis been eoiisideied as duo to m it it ion liom the hilnl ot smoking a 
local tape ol eigu </iii/f <7 a pool substitute loi lobaeeo The licthtul end ie 
peitedh goes out and the smokeis lesoit to Addi Poga oi levonc slinking, put- 
ting the lighted end inside the mouth Luge aieas ot loueoplulua iisiialh pie 
cede the de\ olopmont ot eueuionia 


Pathology 

Gross Pathology — Mucous and salnan gland tumois develop on the l» v ' 
lei loi halt ot the haul p date on one side ot the midlme (Fig 221) In gcnenl 
thev aie well oiuapsulited md hive i pohlobited sm face Thev nnv extend 
to the idiaeent aiea ol the soil palate and glow tlnough it to the nasoph.mnx 
Without showing am tendenev to uleeiation of the mucous nicmhianc thev 
nnv Mode into the ni.ixill.uv bone and eiupt into the ilooi of the nasal iossa 
oi the maxill in aiitium On section thev contain hvnliiu/ed eonneetivc tissue 
which f onus septa Out dago mav also he piesent 

llpulei mold i uemonias ot the haul pilate aie usuallv supeiheiallv ulcei 
ated md uuelv loeili/ed The uleeiation mav extend bevond the mullmo am 
invade seeondaidv the uppei gingiva oi the solt palate and l.dei the hone 
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bone In the midlme of the hard palate there is a linear raphe The mucous 
membrane is a stratified squamous ep thelimn which appears corrugated and 
pale m color on the anterior third of the roof of the mouth but is smooth and 
darker on the posterior tuo thirds The bone is covered by dense tissues 
formed bv the periosteum and mucous membrane which are intimately adher 
ent on the anterior half The pal at me glands, a group of some 250 independent 
though closclj packed glandular aggregates, lie between the mucous mem 
brane and the periosteum (Fig 220) on the posterior half of the hard palate 
(Orban) These racemose glands, producing mostly mucus, are continuous with 
those found near the anterior surface of the soft palate (about 100 in number! 
and those found in the uvula (about tv eh e) 



Lymphatics — According to Rouviere the network of Ivmpliatics of the 
hard palate runs posteriorly to a point behind the dental arch from where it 
diverges in three directions (1) to the deep Ivmph nodes of the neck, (2) to 
the Ivmph nodes of the submaxillarv region and (3) to the retropharyngeal 
Ivmph nodes Of these only the first is constantly present The lymphatic 
vessels traveling to the deep nodes of the neck pass under the mucous mem 
brane of the retromolar space, descend along the anterior border of the aerti 
cal branch of the mandible pass inside of the snbmavillan gland and end in 
the deep nodes of the subdigastnc group on the anterior jugular chain The 
lymphatics of the roof of the mouth may be crossed in the midline and end on 
the corresponding nodes of the opposite side 
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e\ei, the peifoiation is shaiply outlined, while in (he malignant gioup the 
peifoiation thiough the bone may be quite diffuse 

Biopsy — Theic lias been no claim that a benign 01 malignant tumoi of the 
sain ai y gland type has shown <1113 fastei giowth following a biopsy JJou- 
evei, m the picsence of a clnncalh established diagnosis of mucous and sali- 
sarv gland tumoi, a biopsi should be pciloimcd only when it is eettain to be 
followed b\ a wide excision A biopsy to be of any mine, has to bieak 
tlnough the capsule of tlie tumoi and consequent!} will lesult 111 eailiei uleeia- 
tion and moie discomfoit In the aged mdniclual, abstention might be mole 
beneficial to the patient and be meielj of academic mteiest medical!} A11 
aspnntion biopsy mat be successful]} done The biopsy of ulceiated lesions 
of couise, can be earned out without dangei Supeificial biopsies of the sail 
tan gland tumoi s mat not sliow tumoi when the } aie not taken deep enougli 



Fig 


223 — Fibio^arcoma of the superior maxiUa with m\as»on and 


ulceration of the hard palate 


Differential Diagnosis — In geneial the clinical examination alone w ^ ^ 
sufficient to establish a diagnosis of mucous oi salnaiy gland tumoi m sp^e 
of then intricate histologic stiuctiue The} can easily be differentiated rent 
papillomas of the haid palate winch occui mote often and have a typical P®P 
lary, nonulceiated appeaiance A benign exostosis of the bones of the paee> 
which occurs usually m the antenoi midlme, is called torus palatums The ac 
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Mftastvtic Spread — Onl> the malignant group of mucous and salivary 
gland tumors metastasize, and then only after long years of development 
The> seem to have a tendenc} to produce distant blood borne metastatic rather 
than lj mphatic spread 

Onl> one fourth to one third of the epidermoid carcinomas of the hard 
palate develop metastases, usually found to be in the upper cervical or sub 
maxillaiy regions Distant metastases are seldom obsei v ed 

Microscopic Pathology — The term mixed tumor which is often given to 
the mucous and salivary gland tumors is emploj ed to describe then complex 
nature rather than to impl} a complex origin (Stewart) Some of these 
tumors, however, particular!} those with malignant features, have compara 
tively simple structures which do not resemble the classical mixed tumors 
Broders groups them under the single heading “adenocarcinomas of the mixed 
tumor t}pc ’ Stewart reserves the label of adenocarcinomas for the malignant 
group rccogni/ing that the transition from benign to malignant is a veiy grad 
ual one It is impossible histopathologically to establish a definite division 
between the benign and the malignant Actual!}, the onlj sure criterion of 
malignancj is the production of metastases, which usually occur late Reuter 
wall, following an earlier classification b} Masson classified the mucous and 
salivarx gland tumors into three groups (1) benign (2) semimaltgnant, and 
(3) malignant The classification is not a pure!} histologic one for it takes into 
consideration clinical obscrv ations Under this classification, tumors are consid 
crcd as mahgnant when thev produce metastases or when the} show infiltrative 
and destructive properties without tendenc} toward encapsulation The semi 
mahgnant tumors have a capsule but aic very cellular, with the cells showing an 
ntvpical and polvmorphus, hypcrcliromatic or polymorphic nuclei with numer 
ous mitoses The intercellular substance maj be quite sparse and the capsule 
inav present infiltration bv tumor cells or there maj be nodules outside of it 
All tumors which aic well encapsulated, do not give metastases, and show none 
of the previous!} described elements of the scmimilignant group are called 
benign 

Of these three groups of tumors, the mixed tumor predominates It is 
usual!} fibrocpithclial but m} xomatous tissue and cartilage may also be pres 
ent The papillar} evstadenoma which is iisuall} classified as scmimalignant 
is seldom observed The highly differentiated t}pe is encapsulated or shows 
evlmdromatous areas or mucus producing glandlil c structures In very un 
diffeicntiated tumors there raaj be some epidcrmoidlikc structure 

The malignant tumors offer the gieatcst difficult} with regard to elassifica 
tion because of their v aned structures When mixed tumor characteristics are 
present with m} xomatous and cartilaginous tissue, the diagnosis is simplified 
When epithelial tissue is lacl mg, however, the tumor mav have a sarcomatous 
appearance Onlv bv a thorough search will clusters of epithelial cells be dts 
covered The Adenocarcinoma contains mucin in the glandlike structures 
The cells mav be arranged in strands alveoli or tubular forms These tumors 
ma} however, present a structure very similar to that of the adenoid cystic 
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that tins occurs m the midlinc and on the anterior third of the hard palate 
should he enough to establish the diagnosis Syphilitic gumma of the hard 
palate is very lare In the presence of ulceration and secondary infection it 
may be difficult to differentiate this syphilitic lesion fiom an epidermoid cai- 
cinoma The biopsy, however, will show only chronic inflammation and the 
lesion will lapidly disappear under antisyphilitic treatment Dcntigei oils cysts 
and ameloblastomas of the uppet jaw may grow slowly in the foim of a non- 
ulcerated, smooth tumefaction which may be confused with salivary and 
mucous gland tumois These tumors of the jaw, however, usually arise in the 
legion of the upper alvcolai ndge The same may he true of a carcinoma of 
the antrum It should be noted that the s.ime type of mucous and salivarj 
gland tumor may anse fiom the maxillocthmoidal region and that in their 
development they may secondarily extend to the palate A differential ding 
nosis with the laic sai comas of the maxilla (Fig 223) may be difficult upon 
inspection, but the piesence of pain and ulcciation and the rapidity of giowtli 
may help distinguish them The biopsy will be conclusive in most instances 

Treatment 

Surgiky — S alivary and mucous gland tumois, whether benign or malig- 
nant, requite surgical excision in the young patient In the caily benign group, 
the excision will be rathei simple because of the usual encapsulation of the 
tumor In the rnoie advanced cases with bone perforation, the difficulties in ev 
nsion, the extent of the defect, and the chances of local lecurrencc are consider- 
ably giealcr In aged individuals, however, depending on the growth iate of 
Ihc tumoi, abstention is piobabh well justified 

Sometimes a subpei lostcal excision of a benign tumoi can he peifoimed 
without touching the integrity of the bone Very often, however, the sahvarv 
gland tumoi is not detachable from the bone without hi caking its capsule, am 
the excision implies the necessity of cxtnpation of part of the hard palate 
This insults in a peimanent opening into the antrum and nasal fossa (T'o 
227) The lcsulting defect will be well woitli the elimination of the chance o 
recurrence This defect may be easily alleviated by the use of a prosthesis 
(Arkennan) In veiy extensive tumois which have involved the mfrastruc 
ture of the superior maxilla and nasal fossa, a ladical excision implies a majoi 
defect Elccti osurgery is still favored for this large type of resection {O m 
gren) But in general, the success of any type of technique depends gica ' 
on skillful performance Epideimoid caicmomas of the mucous membrane o 
the hard palate which aie well delimited should also be treated surgically 
ladical neck dissection is the tteatment of choice for metastatic adenopat ij o 
the neck 

Radioi in raw — Mucous and salivary gland tumois develop slowly as a rule 
and do not present a laige amount of cellular mitoses Theoietica y 1 
should not be radiosensitive, and, in fact, they arc only' slightly so, a * /ibom 
they aie more affected by radiations as they are more malignant - 1 
reported that m some cases the tumor shows definite ladioscnsitivity 
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Fig 2 4 — H>pertroph> and h>perp!a to of palatine glands suggesting tumor (Courtesy 
of Dr Hamilton Robinson Profe sor of OTal Pathology Ohio State Dental College Columbus 
Ohio ) 



Fig 22 j Tarua palatlnus (Courteav of Dr Hamilton Robinson Professor of Oral Patholoo 
Ohio State Dental College Columbus Ohio ) 
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TUMORS OF THE LOWER JAW 
Anatomy 

In tlio til f , tlio low ot (an oi mandible ts a single bone with a symphysis 
m the lmdlmo It is tisualh diwdcd into a coiptts and two ascending hi anehes 
The cot pus is hotseshoo shaped and is foinicd by two lalcial blanches fbc 
supenoi hoi dots of these blanches foim the ahcol.n tidge and lodges the 
teeth The ascending blanches of the mandible .tie loughly lcctangulni , then 
internal sui faces contain ihe otiftee oi entiance of the dental neive and atlety 
The post ci lot boidcis of the ascending In audios end in the condyle 

The mandible is fomied mostly by spongy lione entnely suiioimdcd bj 
temaikably dense lione Each half of the mandible contains a long canal 
tunning hon/ontalh along the dental toots, this canal is occupied by t 10 
dental net so and tessels 

The Iceth and then immediate supposing stiuclnics have a complex 
ongm At about the sixth week' of nitimilei me life, the oial epithelium pro 
hf mates m twenty places to fotrn the anlagcs fot the ten maxill.uy ana ert 
mandtbulat deciduous teeth Etoni these pumoidta, the enamel otgans 0 ‘® 

deciduous teeth dtffei entiate and the same epithelial pi olifei ations contu ii 
the anlagcs foi the tlmly-two peimanent teeth Each tooth bud unceigoes 
a complex diftei ciitiation until enamel oigans evolve Each enamel oigan co^ 
sists of an outei squamous epithelial layci, an mnci eolumnai epithelia ay 
(amel oblasts), a cential coio of stellate reticulum, and a less difteten \a 
stratum mteimcdium The enamel organ lays down the enamel and a so, 
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ever, radiosensitivitj does not imply radiocurabilitj Actually, when these 
tumors are treated by radiotlierapj alone, thcj do show a slow and delayed 
lesponse but arc seldom completely stcnli/ed On the basis of this, the value 
of preoperative and postoperative irradiation is very questionable 

Radiotherapy m the form of external loentgentherapj as well as specially 
fitting radium molds ma> be applied to epidermoid c ircinomas of the hard 
palate which have already extended bejond the midline and are consequently 
not resectable Verv little experience has been accumulated in the treatment 
of these uncommon epidermoid carcinomas but their treatment bj radiation 
therapy when resection is impossible, is w ell justified 


Hg 220— Typical smooth unilateral h misphencal mucous and salivary glancl type of 
tumor of the hard palate 

FIs 227 — Same fcatlent niter surgical excision of the tumor The resulting defect com 
munlcating with the nasal fossa was easily occluded by a pro thesis 

Prognosis 

The prognosis of the benign mucous and salivary gland tumors is t very 
good one It is difficult to give an estimate of the prognosis of the malignant 
group because the material reported is not usually comparable In i scries of 
sixty patients with salivarj gland tumors of the hard and soft palate, benign 
and malignant, surgically treated by New (1941), tvvcntj (33 per cent) were 
reported as In mg five years or longer after ticatment Martin reported on a 
group of fifteen patients with malignant salnarj gland tumors of the hard and 
soft palate, of which six (40 per cent) were well and without sjmptoms five 
jears after surgical treatment 

The prognosis of epidermoid carcinomas of the hard palate is not os good 
as that of silnarj gland tumors in general In the verrucous t>pc of car 
cinoma, however which seldom metastasizes a wide excision will often be 
followed bj a definite cure 
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oi solid ameloblastoma shows epithelial ptolifciation in a conncctne tissue 
stioma of mcsenchjmal tipe of cells The epithelium is nnangcd m cords, 
stiands, 01 follicles stnhmgh simil.u to the .luangeinent of the epithelium m 
dental buds, dental laminae oi enamel oigans (Fig 231) The difTei cutiation 
of these dental anlagc like stiiictmes continues up to the point wlicic function 
(1mm g down of enamel) beams The cells of an ameloblastoma do not assume 
this function , degenciation begins instead at the expense of the cential stellate 
cells of the enamel oicms homolonucs '11ns lcliogiession lends to the forma 
t ion of a niultnestic tumoi The tall eolumnai cells of the solid ameloblastoma 
mas be compicssed to euboidal oi squamous foims (Fur 232) and the stellate 
cential cells aie leplated be mmoiel tluid Am 1 1 ansit lonnl stage between 
these two cxtnnus, solid m c\stie, maj be obsened but tuneful examination 
leeeals the aiiamriment ot cells m 1 lie* tonn oi odontoaenu tissues in some 
mens ( Robinson 1 



Fig 22 S — Hul,l mieloblastomi of the mandible Minch ilecelopeJ without interference for 

five sears 

Ewing’s saicomas anse from within the mairow cavity and thicken 
coitical bone, and then tumoi cells giadually peimeate by way of the liaiersian 
canals tliiougli the coitex to eleiate the peiiosteum The cellulai appearance i 
similai to that obsen ed in other bones (see Tumors of the Bone) 

Osteogenic saicomas oecui moie fiequently m the lower than m the U PP^ 
jaw Stout repoited that m a senes of sixteen osteogenic sarcomas of t le ja , 
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pi olifci ition of its apical end, foims a tube of epithelium, the sheath of Ilert 
wig which outlines the futuic tooth loot 'Within the hollow of the enamel 
01 gin, the mcscneltyiml tissue difTcientiatcs into the dentil papillic which 
contribute the dentin and pulp The mcsodcimil tissues sui rounding the 
dev eloping tooth conti lbutc the cemcntum of the tooth, tlic periodontal mem 
brine and the ah coin and supporting bone During this process, epithelial 
rests ma> be left behind fioin the sheath of Ilcrtwig md fiom the dental 
lamina which connects the oi ll mucosa to the joun„ emmel oigm (Robinson) 

Incidence 

Thcie lie tclativcly few tumors of the lowei jaw complied with tinnois 
of other oi al stinetuics In gencial tumors of the mandible occtu m joim*, 
lndniduals Some of the slowty growing tumois mij be found in oldci people, 
but, as a rule the onset of tnmoi growth his taken place earlier Tibro 
osteomas and giant cell tumors develop most commonh in adolescents in their 
second ot thud decade of life According to Robinson, 70 per cent of the 
ameloblastomas aic found in patients 10 to 35 jcais of age Ewing’s sarcomas 
arc generally found in patients under 20 jeais of age Osteogenic sircomis 
mas be found in indi\ iduals of all ages but thev lie not infrequent in joung 
pci sons 

Pathology 

Gross and Microscopic Pathology — A few tumois of the lowei jaw war 
rant detailed description 

The fibro osteoma of the mandible is usually mulhloculat or diffuse, involv 
mg the corpus On section the tumor shows a iambic resistance according to 
its cellularity Microscopical^ it exhibits a great difference in connective tissue 
matuiation Connective tissue is interlaced with bone spicules, and the tumor 
varies fiom the verj cellular to eburnating (Billings) 

Giant cell tumois of the lower jaw ma> be peripheral or central The 
peripheral giant cell tumoi maj, however, grow to involve the bodj of the man 
dible and became indistinguishable from the cential lesion These tumors dis 
tend the mandible latcrallj , displacing and separating the molars and prcmolars 
thej tarety become ulcerated, but aftei extraction of teeth a granulating 
growth is usuallj present and a necrotic ulceration mav also result Giant 
cell tumois maj extend to involve most of the mandible Then microscopic 
appearance is typical (see Tumors of the Bone pa^c 972) It is a debatable 
question vvhethci these tumors ever become malignant (Stout) 

The ameloblastoma is an epithelial tumor derived from cells which have a 
potentiality for enamel formation This tumor is more commonlj found m the 
mandible (85 pci cent) than in the upper jaw It forms a cystic mass within 
the bodj of the mandible and often reveals surface lobulations On section, 
the consistency is usualty firm, but it maj be cjstic with fibrous tiabeeulae or 
occasional bone spicules The tumoi is sometimes found in some transitional 
phase between solid and cystic foims (Robinson) Mieioscopieally, the joung 
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or solid ameloblastoma ''how >. opitlteli.il prolifoi.ation in a tonneetiie tissue 
stimuli of 1nose11cliMi1.il tape oi tolls The epithelium is aii.angcd in corcK, 
stiands m lollulos stiikmgh Minil 11 to the .11 1. met incut of the epithelium 111 
dent il InnK dciit.il Immune 01 til unel ouraiis (I'm 211 ) The difleientiation 
of these dental mil lire like stiuetuiis lontinues up to the point whole function 
I ki\ mu dow 11 of on mult bourns 1 he cells of an ainelohlastom 1 do not assume 
this function deeinoi it ion begins insteid it the expense of the cent 1 «il stellate 
tells 01 tin enaintl oiuins homolomiis This letiouiession leads to the fount! 
tion ot a niultii ' stn tunioi 1 he tall 1 ohimn 11 tells ot the solid ameloblastoma 
mat ho toinpiosseil to ouhonl il 01 si|uamous tonus il’ig 2 . 12 ) and the stellate 
oenti il tells m uphuotl b\ iniitoid tlunl Am tiansition.il stage hetweeu 
those two txtitnns solid 01 o\stu mat ho ohstittd hut t iitlul exnmin ition 
1 moils tin an ’I11.1 im nt 01 nils in tin touu ot odontogeun tissues in some 
in is 1 Robinson 1 



Mr -Us — II II. . untlobl otom t of tilt mtntllM. nlikh th\tlo|**.l without lnltrfcrilicc for 

fl\t st irs 

Enin q\ wnomas ,11 iso i 10m witlnn the mallow cauti and thicken the 
coitical bone, and then tumoi cells giaduall' pcimcate b\ w as oi the lnaicisim 
canals tlnough the coitex to eleiate the pcuostema The cellul.u appc.uancc is 
similai to that oltsened 111 otliei bones (see Tumors of the Bone) 

Oitcocicmc sat comas occm 11101c fioqucntlv 111 the lowci than m the nil 
jaw Stout lepoitcd that m a senes of sixteen osteogenic saicomas of the jaw, 



cvscrn Of rFsiiitvrom s\stim \m» vurn piitstinf tr\ct 


Tin 



—Roentgenogram of a surgical specimen showing an nmelobla toma of the mandible 
with t) plcal cjstle arras and trnbcculatlon* 
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Fig 230 — Photomicrograph of a solid ameloblastoma From left to right mesenchymal 
cell stroma ameloblast like cells stratum Intermedium tike lajer and stellate cells can be seen 
mimicking normal enamel organ (Courtesy of Dr Hamilton Robinson Professor of Oral 
Pathology Ohio State Dental College Columbus Ohio ) 
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ti\ehc occuned in the mandible Thei m.n picsent all the miiants which 
are cbaiacteiistic of tins fonn of tuiiioi The} mai anse on the basis of apie- 
c\istmg Facet’s disease oi laiclv osteitis fibiosa cistica In geneial, thei 
•now rapid h and ma> become uleeiated within the nioiitli 
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of keratinization 

j,-i g 232 — Histologic appearance of an ameloblastoma showing 

ilETASTvnc Spread ribio-osteonias and s sarcoma 

tasize Ameloblastomas metastasize iciy laielv nal ivmph nodes 

quite dial act enstically metastasizes to otliei bones, = to the lungs 

and to the lungs Osteogenic saicomas metastasize " P 
but not to legional nodes 
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Pathology Ohio State Dental College 
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Diagnosis 

The diagnosis of tumois of the mandible may he }eiy difficult Slow 
evolution and lack oi symptoms generally designate a fibto-osteoma, giant cell 
tumor, or ameloblastoma Rapidity of growth and pain in a young nidnidual 
points to a diagnosis of Ewing’s saieoma 01 osteogenic saicoma 

The loentgenogiapliic examination of the mandible contiibutes valuable 
additional information to the physical findings, but it is raiely diagnostic in 
itself A cystic loculated appeal ance is sometimes ehaiacteustic of ainelo 
blastomas (Fig 229) but giant eeli tumois, metastatic caieinotnas, and vuuous 
types of cysts may also mimic tins image (Fig 234) Bone spicules gi on Jug 
at right angles to the surface of the mandible may be found in Ewmg’‘ sar 
coma, and they may also be seen m osteogenic saieomas 



riK 211 — Met istatic ostcoaenlc surcomn of the Td™ VuL'v, I*rofc«'or of Ont 

prlnurj Ic-lon arose fiom tlie femur (Courtesy of Dr llunllton Robin 0,1 1 
Patliolofrj Ohio State Dental CoIIlrc Columbus Ohio ) 


Differential Diagnosis — Theic is usually no difficulty m the ( l,l °" 
filno osteoma, fot the clinical bistoiy and locntgenologie findings ai< ^ 

The giant cell Illinois bare to be diffci cntiated fiom all olliu lesions ^ 
cause a cvstic aiea within the mandible Ameloblastomas maj cause c > ( 

able difficult}, foi tlicy also bare to he diffci cntiated fiom ' ,in n ^ ( | l( 
lesions We lm\e seen two instances of suspected ameloblastoma m V (I j )mr! x , j 
mandible was imaded secondanh first, In a mi\cd tuirnn of tec s 
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Clinical Evolution 

The fibro osteoma usuallj appears at the age of puberty As the tumor 
gradual!} increases in size, it causes no pun, and anj sjmptoms which develop 
are due to the mechanical difficulties induced by deformitj and swelling 

Giant cell tumois develop slow!} and maj icach a huge size (rig 233) 
The> usuall} appear as nonulceiated tumefactions of the outer aspect of the 
mandible, or the} may enlarge the width of the alveolar ridge The teeth 
become separated and displaced When teeth me extracted, a granulating 
easily bleeding tissue ma} appear m the socket Pam is seldom present unless 
secondary infection has taken place The geneial condition of the patient is 
affected if the ttimoi intci feres with eating or if there is marl ed bleeding oi 
infection 



1 lg 233 — RocntBenoKram of a huce elant cell tumor of the mandible tvhlch had recurn 1 
aeveral times Rfter Inadequate excisions 

In ameloblastomas the slow progress of the tumor raid} produces am 
s\ ni pt om s Occasional!} however, the} cause numbness in the region of the in 
tramandibular nerve or a toothache Over a period of years, the tumor mnj 
attain a Inrge size and become visible (Hg 228) Fractures of tlic bone ninv 
be a complication of these tumors Secondar} infection occurs at tunes through 
the mouth These tumors distend but do not infiltrate the suiioundin„ soft tis 
sues Thev rarch cause death 

1 nine's sarcomas develop faster than the preceding tumors Pain accom 
panics their growth becoming progrcssivclv intense The mass ma\ rapidlv 
involve both sides of the inaudible both local and distant metastases arc fre 
qucntl} found 

Ostcoqcnxc sarcoma of the mandible is invnriablv accompanied bv severe 
pain and sometimes fever V histon of loosening of the teeth is usitnllv given 
The evolution of the tumor is rapid with cquallv rapid deterioration of the gen 
end condition Distant metastases arc the rule 


OANCMl 


l'ciwdonlal ci/s/s .no closed cpilhclium-linccl s.ics foiniod m tlio 
pci iodont.il membi.mc and adjacent sti uclmes usu.tlJy .it Die pciwpex 
oi .1 looth Thou me ldenoo is difficult lo doleimino loi they aie often 
.isyinptoin.it 10 and disioveied only by ion! me denial loonlgenogiapluc 
osaniin.it ion They aie moio ooninion in the ih.imII.i ((),'} pci oent) 
than m the inaudible (17 pci cent) and pi cv ail in the antenoi legions 
ol the jaws They aie I wo and one-hall limes inoie nnincious on pulp 
loss I col li l)i, m on leelh with vital pulps (Slafne) 'J’lio cpilholinin ol 
tin so cysts is donved iiom peiiodonlal cinlheli.il dclnis 'J'he polio 
donlal oysl is usually jneooded by a dental giamiloma on a pulplcss 
looth, MeCiea showed Dial all ol Iho flont.il gi.inulomas contain pio 
lifeialing 01 listing epithelium The epithelium is stimulated lo pio 
Iifeiatc by the mllamm.iloi y oi i opai alive pi oooss 

Tlnee maul lypos oi peiiodonlal cysts occtu, the ladioiilai oi 
poiiapical type at Iho apes of the looth tool, the hilcial type at the 
side of the tooth loot, and I he icsidunl lyjie which may he left aftu 
c\l i action oi a looth with incomplete icinoval of one of the other t wo 
types Those cysts which ai isc l.itci ally lo the peunancnl tooth mots 
antenoi to Iho hist molai and which contain mogul, u calcified tool h 
elcmcnls may ho valiants of peiiodonlal cysts aiising al the tool ends 
oi deciduous leelh The peiiodonlal cysts aie lined by stultified 
squamous epithelium within a connective tissue capsule In lino in 
stances, the lining epithelium may be eolumnni They usually contain 
stoi lie fluid 

Hocntgcnogiaphically, pei icidontnl cysts appeal as moio oi loss 
elliptical, ladioliicont aioas with fan fy well ditfoiouliatod ladiopaquo 
boidcis A tooth loot is usually scon pioicctmg to oi into the indio 
lucent aiea (pciiapic.il type) but it may lie alongside of a loot (lal 
otal type) oi in a icgion foimeily occupied by a loot (lesidna) typo) 
'I'hcv must bo diffcientialocl iiom dental gi.innloinas, piimoidial cysts, 
dontigeious cysts, glolnilo nia\illaiy cysts, neoplasms, and osteitis 
hbiosa cystic. i They should ho completely’ eniiele.it ed because oil it 
giowfli they appeal to become moic invasnc and may in time became 
locally malignant The piognosis is good if the cyst is i amoved com 
plololy 
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larj gland and second, bj a mixed tumor of the alveolar ridge In each in 
stance, the m\aded mandible showed a cjstic area Rarelj the \erj cellular 
fibro osteoma can be confused microscopically w ith osteogenic sarcoma How 
e\er, neoplastic osteoid will not be present, and the roentgenologic picture and 
clinical hist Or j are sufficient to differentiate The formation of a tumor nodule 
outside of bone in which roentgenologicalh there is destruction of the man 
dible is almost certain evidence of an osteogenic sarcoma In its undifferen 
tiated state an osteogenic sarcoma mav be difficult to differentiate from 
Ewing’s sarcoma The response to radiations alone often makes the diagnosis 
Ewing’s sareoma, because of the fact that it suggests an infection, may be con 
fused with osteomj elitis (see Tumors of the Bone, page 323) 



EIe — > — Photomicrograph of a periodontal cjst with epithelial whorls and a ductllke 
structure This structure might proliferate to a new c st or to a neopla tic growth {moderate 
CCourte«j of Dr Hamilton Pobln on Professor of Oral Patholopj Ohio State 
Dental College Columbu Ohio ) 


Cjsts of the jaw are terj common lesions which enter into the differential 
diagnosis Bobinson di\ ides these cysts of dental origin into periodonta 1 
dentigerous and primordial (follicular) tvpes in the following description * 
The des elopmental cists of the oral cxsitj are denied from ecto 
dermal remnants The sheath of Ilertw lg w hich outlined the del elop 
ing roots the dental lamina which connected the tooth bud and oral 
epithelium or enamel organs nm be the sources of these remnants 
as well as inclusions it points of fusion of the pnmordia of the face 
and jaws 


Dr Hamilton Pobln «n 
bnhmlii 


D pirtmtnt of Oral Pathology School of Dentistry Ohio State 




ODONTOGENESIS 


CYSTS AND NEOPLASM ORIGIN OF LESIONS 


PROLIFERATION SOLID AMELOBLASTOMA 



TISSUE FORMATION PRIMORDIAL CYST 



TISSUE FORMATION DENTIGEROUS CYST 



THE AMEUOBLASTOMA IS AN 
EPITHELIAL NEOPLASM WHICH 
RESEMBLES DENTAL LAMINAE AND 
ENAMEL ORGANS UNTIL THE PERIOD 
OP AMELOGENESIS IT MAY BE DE- 
RIVED FROM CELLS OF THE ORAL 
EPITHELIUM WITH A TENDENCY TO 
ODONTOGENESIS FROM REMNANTS 
OF THE SHEATH OF HERTWIG OR 
THE DENTAL LAMINA (EPITHELIAL 
RESTS) OR FROM ABERRANT 
TOOTH BUDS IT BEGINS AS A 
SOLID TUMOR APING THE DENTAL 
AN LAG E AND ENAMEL ORGAN BUT 
NEVER FORMS ENAMEL IT DEGEN- 
ERATES AT THE EXPENSE OF THE 
STELLATE RETICULUM TO BECOME 
A MULTI CYSTIC TUMOR 


THE PRIMORDIAL CYST IS A 
CYST OF THE JAW DERIVED FROM 
THE ENAMEL ORGAN IN ITS EARLY 
STAGES BEFORE TISSUE FORMA- 
TION BEGINS THE STELLATE RE- 
TICULUM BREAKS DOWN AND 
FLUID COLLECTS BETWEEN THE 
INNER AND OUTER ENAMEL EPI- 
THELIUM THE CYST IS FORMED 
BY INTERNAL PRESSURE 


THE DENTIGEROUS CYST IS A 
CYST OF THE JAW CONTAINING 
THE CROWN OF A TOOTH IT IS 
USUALLY DESCRIBED AS FORMED 
BY A BREAKDOWN OF THE STELL- 
ATE RETICULUM DURING AMELO- 
GENESIS THIS WOULD PRODUCE 
HYPOPLASTIC ENAMEL IT APPEARS 
TO BE FORMED WITHIN THE RE- 
DUCED ENAMEL EPITHELIUM 


THE PERIODONTAL CYST 
IS A CYST FORMED IN THE PERIO- 
DONTAL MEMBRANE USUALLY AT 
THE ROOT END OF A PULPLESS 
INFECTED TOOTH THE EPITHELIAL 
LINING IS DERIVED FROM THE EPI- 
THELIAL RESTS (USUALLY REMNANTS 
OF THE SHEATH OF HERTWIG) 

THEY ARE COMMONLY THE SEQUELS 
OF DENTAL GRANULOMATA IN 
WHICH EITHER RESTING OR PROLIF- 
ERATING EPITHELIUM IS A CON- 
STANT FINDING 


( Frnr 
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CANCER OF THE NASOPHARYNX 
Anatomy 

The nasophaiynx oi epiphaiynx is an open chnmbei situated just below 
the base of the skull and immediately behind the nasal fossa It has an 
megulaily cubic foim tilth six walls, two of which, the lateial walls, aic sym 
metnc It is 4 cm in its tiansveise diametei, 4 cm in height, and 2 to 3 cm 
in anteiopostenoi diametei The nasophaiynx is the only one of the three 
poitions of the phaiynx which does not make up pait of the digestive tiaet 
and which is incapable of obliteiation 

The antenoi wall is foimed by the postenoi naies oi choanae, oial-shaped 
openings communicating with the nasal fossa and sepaiated m the nndlnie b} 
the nasal septum Tluough the choanae the nasophaijnx is m close lelationship 
with the postenoi extiennty of the second and thud tuibmates 

The postenoi wall lies at the ley el of the Hist tv o ceivical leitelnae and is 
sometimes almost continuous vitli the loof of the nasophaiynx Latoiallj, i 
extends to fonn the postenoi limits of the fossa of Rosenmullei 

The i nfenoi wall is a vntual one, foimed by the soft palate, and e\ten s 
fiom the postenoi boidei of the palatine bones to the free lioidei of tie so 
palate itself . , 

The loof oi uppei wall conesponds to the bod} of the occipital bone an 
the adjacent pait of the sphenoid It is almost entiiely made up of t ie 
plioid tissue •which foinis the pliaiyngeal tonsil oi tonsil of Lusc i va ^ 
lymphoid stiuctuic is dmded m the midhne by a deep flssuie v lie i c\ ^ 
anteiopostenoily and ends in a small depression, the phaijngcal nin.i ^ 
pliaiyngeal tonsil is lelatively large m childieii but is atrophied m t ic 
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s*ra*ed. la large d-n*ig--ous e-sts, tre entire *oo h nav be mcladed 
a tne en v and C2- t* cp^sVe to d-“e-en*ia 4 e from la-ge- 
p~— d a al emts The er*ire cf Imimr should f>- re-omd to elimi 
ca * tc» p^'sdbn *v or reg^o'^'n. 

Pn~crd c 1 <rjs** are e!"s»-d epiJieLal sacs 10-ned b- retrog*ess' r n 
o tu- s*eHa * re ^nlnn m eram*^ c~gans o- too*n buds a* any t ime 
E—^o~r ealc-£ed too h stn'“rmes a-e d^p- ts. *kL The- do no* contain 
eaVJVvJ s*m:e*nr*s and apD-ar rota* g enogamh^ r ' all •“ as mo~e o~ less 
sna-r'ea 1 rad*o T c'**’*c es n rac-opacu 0, border; T rf’* C2" be 
smg T e o- rrular’e. cnUc-^ala- o* mnl ilc/mla- 3InIjp T e p— mondial 
e^sts yne-nfs o^s- as a familial diz*zs* ( enemo-sm”) Tee d-f 
e-*n*.a! cLagnogis tnnr* b*=- mad- from n^n’arms ms’dunl e-rts ep - 
d ^s*s and 4 t-cumn*r** e~r*s iltrl ilo'mla*’ primordial ersis 
ca- apn^a- to fc— *m*v r _.tr*rr??_g ro*r. genor-aph-ea! v Camfrf 
rim omdy is €&.-n ra 1 If- *Le dam^.' of p-imo-d a! e^s** Tr- 
p*om: r, «i5 are- »-* -erro-al ls eje-Hen 


Treatment 


G-r^ 4 c/7 /--on o.*en *e-nr ar-- 2^-*rm! exc-r^ns tn-~ can b- cured bf 
^d- rese*c. nr btr tn-s fomn of t-eatm-n* ir no yr'if-d To- a o-r-sn fc umo- m 
veung jct:-n^ Erer^-mtrrmtr* is m<= r batmen of eno ^ > La-mar*-; Th* 
ammm oi ram n*“-sm— ir nr* mtrd c -m. T « i* .5 p-efeni-- to a drir..^* 
small s-r^ of t-eatn^n-s a* ir*e— als cf se-r-ml emirs r- e“en ’“ear: The 
-er-esnm of tr- turn'"” i* s o~ and, l-cans- o* tr.A tr«- namfe-m^d ma~ ron 
Ed-- trim rad.v**sntan Isj_a*ed ca^s o. a n-„5.as*rna fca-- £-tn suvnsss- 
-uH- trea*-d n ro=u mnta-mr*' Lome-t:*’ ta_s i no. *--eann B n tas n r * ve # 
j'r-ed i Aft'-roi'-ors iT'd 0 res-* * n 'Kca 

IT-— 5- / x-*rr— ;i are ran.o^nr re and ca^- b-^n ni^sra-v t*ea e< T 
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'aZnr* E**in*renta-’a — n^-c r. t- ■ - m emr-e a pm ra^ed Sr-— es 0 
'•eatmentr is p-v-^-ab*- .n c*c'’ * > fa-ILm - r^alndn- n ".r: cn o-ram 
eao-a m „e ;.m r- cm-r-nr memlnmes V~h e r m — ^ .a- *ap" iaZ? 1 ts m^* 
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The posterior and lateral walls of the nasophaiynx aie sunounded by the 
pharyngeal fascia, which is strongly attached to the base of the skull just in 
front of the foiamen magnum posteuoily and to the petious portion of the 
tempoial bone laterally At the level of the eustachian tubes, this fascia is 
divided into a soit of guttei which is lesponsible foi the stiong attachment of 



rig 237 — Anatomic sketch of the bdny structures ot /ae base of tlic ] sk^uinilustmtlj!, 
the position of the petrous poition of the temporal bone 2 the fora t j ie skull pro\M c 

foramen o\ale on the left side This petro sphenoidal portion of tne 
ea*5\ access into the middle ceiebral fossa 

the tubes to the base of the skull The fascia thus foims an a ^°" Ic . 
fibiotic chambei entirely closed and very resistant which is coa int ]C 

the fibious tissue occupying the foiamen laceium (Truffcrt) ti 
conception is impoitaut foi understanding the extension of tumois f 
pharynx touard flic middle cerebral foss- ' c foiamen acerui 
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The lateral walls are the most important of oil and they contain the pharyn 
geal orifice of the tnbae anditnae (eustachian tubes) These openings ore small, 
triangular, and infundibular in appearance They are surrounded bj a ndge, 
the torus tubanus, due to the salience of cartilage above and behind the opening, 
but not below or m front of it (Fig 236) Because of this salience of the car 
tdage of the eustachian tube a depression ma\ be formed behind it clinch is 
called the reccssus pharvngeus (fossa of Itosenmuller) 



Fip 233 — Posterolateral of th«“ nasopharynx ghovnng 1 Ole choanae the posterior 

extremity of the geconj anti third turbinates enl the Lustachian tubes I osenmullcr”* fossa 
3 the roof of the ton 11 of L.U chka and i Its \ery clo e relation hip srith the sphenoidal Inus 


The mucous membrane which cotcrs the nasopharynx is formed by a strati 
Tied cylindrical and ciliated epithelium This epithelium extends on the pos- 
terior wall and becomes squamous at the oropharynx The same is true of the 
mucous membrane of the soft palate which is stratified cylindrical on its superior 
surface and it is coyered hj a squamous epithelium on its oral aspect The 
transition occurs brusquely at its free border Beneath the lining epithelium 
there are numerous closed lymphoid follicles m the cormm These lymphoid 
structures are particularly abundant on the rim of the eustachian tube (tonsil 
of Gcrlacli), but they are present on the lateral and posterior yvalls as yycll as 
on the nasopharyngeal surface of the soft palate where they contribute to form 
the upper arch of W aldeyer s ring 
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foiamcn ovale constitute a zone of little lesistance and an easy passu aj into 
the eiannun (Fig 237) This “pctiosphenoidal crosswaj ” of Jacod (canefom 
petiosphenoidal) is m close lelationship to two veiy nnpoitant anatomic stmc 
tuies the gassenan ganglion and its blanches and the cavernous sinus The 
abducens neive (VI) passes tlnoiigh the aieolai canty of the cavei nous sums 
and the oculomotoi (III) and the tiochleni (IV) aic found in its lateml uall 
(Fig 239) The optic nei \e (II) lies medial to the ca\ einous sinus 

Rclat ions — The loof oi the nasophaijn\ is in duect lelation u ith the occipi 
tal bone, the sphenoidal sinus, and the eavemous sinus The postenoi uall is m 
lelation to the fust two ceuieal \ci tcbiac tlnongh the medium of the pliaiyn- 
geal fascia and the supenoi eonstiictoi muscles In fiont of the eustacluan 
tube, the lateial wall of the pliai vn\ is m lelation uitli the maxilloplianngeal 
space, limited externally by the veitieal lamus of the mandible In this space 
is found the mandibulai nene descending fiom the foiamen oiale The lat 
eial lelationslups of the eustacluan tubes become unnnpoi taut bj uitue of the 
stiong attachment of the phaijngcnl fascia It must be noted that the facial 
and acoustic lienes (VII and VIII) aic situated fanly high and ale piotected 
by the stiong petious poition oi the tempoial bone Behind the eustacluan 
tube, the fossa of Rosenmullei is in close lelationship with the letiopaiotid 


space, ulncli lies just behind and lateial to the liasophni vn\ This space is 
limited antcuoilv by the paiotid gland and the stjloid piocess and its muscles, 
postenoilj by the tiansveise piocess of the hist ceiucal leitebiae, and latei 
alh by the sternocleidomastoid muscle This letiopaiotidian space contains the 
mteinal caiotid, the internal jugulai icin, and the glossophaijngenl, lagus, 
spinal accessoiy, and hypoglossal nei\es (IX, X, XI, and XII), as well as the 
conical sympathetic, as they emeige fiom the base of the skull (Fig 238) 
Lateial to these stiuclnies, tluee oi foui small lymph nodes may also be found 
Lymphatics — The ly mphatics of the loof and of the postenoi uall of the 


nasophaiynx mn anteiopostenoily and join in the niidline Aitei passing 
tluough the pliniyngeal fascia, they inn to the light, oi left ton aid the ietio 
phaiyngeal nodes Some of the lj mpliatics, hones ei, end in the highest no es 
m the internal jugulai and spinal chains on eitliei side The lymphatic ies 
sels of the lateial uall of the phaiynx aie paiticulaily ncli at the leicl of tie 
eustacluan tube They also follow an nnteiopostenoi dnectio and may cue 
in the letiophaiyngeal node oi on the highest node of the jugulai and spma 
chains of the same side (Fig 238) Some of these deep cemcal nodes of uj 
jugulai chain aie veiy highly situated, and tluee oi foui of them mav be ount 


iciy ncai the emeigence of the last ciama! neives 


Incidence and Etiology 

The incidence of cancel of the liasophaiy n\ can only be estimated 1 
the past twenty yeais, the piopoition of cases lepoited m the mediea 1 c 
tvne lias mcieased due to bettei knowledge of this pathologic entity ^ 
today, many cases pass undiagnosed In cancel centeis, tumois of t ie ^ 
pliai ynx aie lanously lepoited as making up between 05 and 1 pei con 1 
all cases of cancel Epideimoid caiemomas, lymphoepitlicliomas, an ' n ' 
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lesion It easilj spieads to the petiosphenoidal legion of the base of the skull 
It does not, howevei, glow lapidh enough to cause symptoms from eompres 
sion of the liene, although the neive mav be sunounded by tumoi It is only 
late in the development, long aftei tumoi has spiead into the middle cerebral 
fossa, that it decalcifies the bones of the base of the skull In \ery advanced 
stages, tumor maj invade the orbit tlnougk the mferioi oibital fissure and 
may invade the maxillary sinus most commonly tlnough the ethmoid 





Fig 239 — Schematic representation of an oblique section of tlie ba-e - t j ie u . l5 - m 

through 1 the sphenoidal sinus and 2 the cavernous sinus The crro fourth fifth nnd 

which tumors of the nasophannt come rapidla in contact with .the „ r-upmous smus 

sixth cranial nenes which are In the substance or m the lateral wall of t 


The exophytic tvpe of giowtli is usually a liemispheiie, nouulceiate soia 
times pedunculated, smooth tumoi which may ause from the loof and rapi 
fill the nasopharyngeal cavity It pushes the soft palate downward an spren _ 
toward the choanae and the nasal fossa (Fig 245) It lapidlj leac es 
maxillary smus and the orbit, producing maiked unilateral exoplit 1 a m 
This exophytic tumoi has ev en been seen protruding through the antenoi na 
This foim of development is tvpical of lymphosarcomas of the P ia ^ ! ° 
tonsil Those lymphosai comas which develop fiom the eustaclnan tu it a 
do not show much tendency to grow toward the nasopharyngea can J 
spiead in the snbmucosa tow aid the base of the skull They o no con 
the cranial nerves until they become quite bulkv, and even t len e 
paralyses ai e few and limited Eiosion of the base of the skill is a so 
observed m lymphosai comas In contrast with the two previous orms, 
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sarcomas of the nasopharynx are all most commonly found in patients 40 to 45 
years of age Epidermoid carcinomas are rarely seen in patients under 25 
years and lymphoepitlieliomas mav occasionally be encountered in young in 
diuduals, but lymphosarcomas are seen both in children and m the verv aged 

Approximately two thirds of all tumors of the nasopharynx occur in 
males, but this incidence is gradually reduced to about one half of all cases 
as one passes from the epitheliomas through the ly mphoepitheliomas to the 
lymphosarcomas 

The Chinese have an unusual predisposition to the development of cancer 
of the nasopharynx, particularly lymphoepitheliomas and lymphosarcomas 
Digby reported that during eight years at Hong Kong University, 114 cases 
of cancer of the nasopharynx were seen, while only 74 carcinomas of the breast 
and 174 carcinomas of the cervix were observed during the same period This 
high incidence of tumors of the nasopharynx m Chinese has been attributed to 
their living habits However Chinese who are bom and raised in America 
have a greater tendency to develop this form of cancer than has any other 
racial group in the Western Hemisphere Martinez reported 29 per cent of 
Chinese patients among those affected with cancer of the nasopharynx at the 
Cancer Institute of Hav ana 

Pathology 

Gross Pathology —Grossly tumors of the nasopharynx may develop intc 
three very distinct categories (1) ulcerated, (2) lobular, (3) exophy'tic 

The ulcerated lesions are most frequentlv found on the posterior wall or 
deep in the Roscmuller’s fossa Less frequently they are situated on the lateral 
wall in front of the eustachian tube or on the roof of the nasopharynx These 
rare ulcerated lesions are often well differentiated epidermoid carcinomas The 
ulcerations are small and necrotic and progressiv ely infiltrate the neighboring 
tissues Those which develop on the lateral wall or on the roof of the naso 
pharynx are canalized bv the pharyngeal fascia toward the petrosphenoidal 
region of the base of the skull They tend to destrov and enlarge foramina 
and spread into the ruddle cerebral fossa There thev may remain subdural or 
mav invade the dura and the bones The invasion of the petrous portion of the 
temporal bone is rare In this area the tumor comes into contact with several 
cranial nerves (II, in IV V VI), which are compressed but not necessarily 
invaded (Pig 239) 

The lobulated form of nasopharyngeal tumors arises most commonly from 
the custaclnan tube area which becomes rapidly obliterated The tumor has a 
grapelihe polypoid appearance and may not show ulceration anv where on its 
surface More commonlv, however a small ulceration in great disproportion 
with the size of the tumor is visible (Fig 244) This form of development is 
usual I v observed in a lymphoepithclioxna or a very undifferentiated epidermoid 
carcinoma The tumor infiltrates around the eustachian tube and when it 
spreads forward, mav extend into the maxiUopharyngeal space and compress 
the mandibular branch of the fifth cranial nerve In spreading downward it 
mav interfere with the normal excursion of the soft palate *n the side of the 
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Clinical Evolution 

The nasophai ynx is the most fiequent blind spot in the diagnosis of all 
tumors of the aeiodigestive tiaet (Cantnl) The majority of patients with 
malignant tumors of the nasophaiynx aie seen because of a cervical adenop 
athy without any symptoms refeiable to a pnmaiy lesion in the nasophaiynx 
The next most common symptoms aie hypoacousia, nasal obstniction, ciamal 
neive paialysis, and pain 

A unilateial, painless, uppei cervical adenopathy is often the first sign 
of the disease, the metastatic nodes usually de\ eloping in the submastoid aiea 
Nodes of the internal jugular chain following the eouise of the sternoeleido 
mastoid muscle may also be invaded It is not uncommon, howevci, to have 
consecutive involvement of nodes of the spinal chain following the antenor 
bordei of the tiapezius muscle The lymphadenopathy is most often uni 
lateial, lapidly giowmg, bulk}' (G, 8, 01 10 cm in diameter), somewhat lobu- 
lated, and accompanied by eonsideiabl} smaller nodes in the coiiespondmg 
chain This is the typical lymphadenopathy of lymphoepitheliomas 01 veiv 
undiffeientiated epideimoid caicinomas The veiy laie cases of diffeientiated 
caicmomas piesent a small, lounded adenopathy, usually confined to the uppei 
cervical legion In lympliosai comas, the adenopathy maj be unilateial or 
bilateial, depending on whethei the tumoi anses fiom the lateial wall or on 
the loof and postenoi wall of the nasophaiynx These also glow lapidly but 
ai e considei ably softei and quickly extend to othei elements of the spinal and 
intei nal jugulai chains In some cases of lympliosai coma, the cemcal adenop- 
athy may bo disci ete, while othei metastatic nodes of the mediastinum 01 
i etropentoneal legions may be considerably laigei 

A unilateial diminution in the sense of hearing, hypoacousia, is veiy com- 
monly found accompanying tumoi s of the nasopharynx, but cspeciull} m 
lymphoepitheliomas and lympliosai comas This is, of eouise, due to an ob 
liteiation of the internal oiificc of the eustachian tube The hypoacousia maj 
be so insidious that the lmpaiiment of lieaung may not have been noticed 
A ceitam numbei of patients will give a histoiv of long-standing, unilateral 
hypoacousia This is sometimes connected with long-standing cluonic mflam- 
matoiy lesions which may have conti lbuted to the development cl the tumoi 

A definite nasal twang m speech is sometimes noticed, a consequence of the 
lack of nasophai vngeal lesonance, distinction of the choanae, ai J mechanical 
interfeieiice with the noimal movements of the soft palate Nasal obstniction 
is not mfiequent in lj mpliosai comas Nasal bleeding oi ictiopharvngeal bice 
ing is a laie occunence Pam lesults fiom compicssion of the tiigemma 
neive oi its blanches and fiom invasion of the bones of the skull The char- 
actei of the pain is usually i elated to the motoi paralyses which also lesult 
from the compiession of the fifth neive They will be descnbed togethei 

Trottei descnbed a tnad of symptoms which he thought weie associate 
with “endotheliomas” of the tubal aiea This tuad consists of (1) hJT 0 
acousia, (2) impaned movements of the soft palate, and (3) nemalgia along 
the ten ltoiy of the liiaiidibulai neive Tiottei’s clinical descnption o 
tnad fits perfectly the development of a l.vmphoepithelioma of the eustachian 
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lymphosarcomas which develop in the Rosenmuller’s fossa may not be very 
large and remain unchanged for a considerable length of time without giving 
any signs of their presence 

Metastatic Spread — A metastatic adenopathy is usually present with 
every tumor of the nasopharynx The retropharyngeal nodes are often invaded 
particularly in tumors of the loof and posterior and lateral walls of the naso 
pharvnx, but therv seldom become verv large when involved from tumors of 
the lateral wall An early metastasis may be found in the ICrause group of 
nodes, which arc very highly placed close to the last four cranial nerves and 
the cerv leal sy mpithetic as they emerge from the base of the si ull As these 
nodes enlarge compression of the nerves with a resulting paralytic syndrome 
tabes place (Regato) Trom the Kiause group of nodes, lymphatic permeation 
leads to the nodes of the internal jugular chain, and not infrequently to the 
spinal chain of nodes pi iced just beneath the trape/ius muscle behind the 
jugular chain which follows a divergent direction 

From the neck metastatic tnmor may continue to the lymphatics of the 
next relay (axilla, mediastinum) With lymphosarcomas, which are general 
izcd, practically no lvmph node is exempt from invasion In geneialized cases 
of lymphoepitheliomas blood borne metastases to the lungs, liver, and bone 
arc rather frequent (Ch in), while this is only the exception in epidermoid 
carcinomas and extremely rare m lymphosarcomas 

Death occuis from generalization of the tumoi and resulting cachexia 
In a few cases of differentiated carcinomas death may lesult from hemor 
rhage meningeal complications, 01 general debilitation due to pain, while the 
disease remains rather localized to the base of the skull 

Microscopic Pathology — It is generally admitted that lvmphosai conns aic 
lather frequent, making up from one third to one half of all primary tumors 
of the nasopharynx On the other hand, very differentiated epidermoid car 
cvwomas of \hv nasopharynx, are exceptional The v cm tuning number vs repre 
sented by a rather large group of tumors mostly lymphoepitheliomas which 
arc variously diagnosed as undiffeientiated epidermoid carcinomas, transitional 
cell carcinomas lymphoepitheliomas and even lymphosarcomas 

The diflercnfiafed squamous cell ca> emomas of the nasopharynx are clear 
cut diagnostic entities The difficulty in microscopic diagnosis lies with the 
larger number of anaplastic undifferentiated epidermoid carcinomas A good 
number of them may falHnto what Quick and Cutler have called transitional 
cell epidermoid carcinomas These tumors consist of masses of small round 
or polyhedral cells with a large hyperchromatic nucleus which occupies almost 
the entire cell These cells have great variation in staining qualities and they 
have a tendency to grow m anastomosing cords 01 sheets without am tendency 
to keratuuzation The name “transitional cell carcinomas suggests the pos 
sibihty that these tumors arise from the transitional epithelium of the gland 
ducts This is, of course hypothetical Other authors prefer to group these 
cases under the name of anapfasfic epidermoid carcinomas 

Re gaud and Schmmcke, in 1021, simultaneously but independently de 
scribed a new form of tumor which was called hjmplioepithehoma Regaud 




Plate V 


L> mpho areoma of the na opliarjnx m a Toung child First manifestation of the disease 
was ocular nerve paraljsis (From Burford, W N , A Kerman L \ , and Robinson, II B G 
Am J Orthodontics and Oral Sure 1944 ) 
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pdlpebi.il lissuie, anophthalmia, and lityosis dull aeteustie of Hie llomci \ syn 
dionic due 1o eompi cssion ol 1 lie conical sj inpathctic (Fig 248) 

Tlieie ate instances m which t he paiahsis of the last fom ciamal licivcs 
and t lie sympathetic do not coincide, and limited syndiomes only may be 
picsent The syndiome oi Jackson, ns deseiibcd by him, is a iicnupai nly.su> 
of the soil palate, laiynx, and tongue, which would eoiiespond to a compics 
sion of the eleventh and tw ell 111 ciaiiinl nenes Such is also t he ease when 
only the ninth, tenth, and eleienth nenes me eompi essed, lcsultiug in a syn 
diome of the pigul.u foiainen (Vemet) Tlieie may be, in addition to these 
t hi ec nenes, also a paiahsis ol the hypoglossal nci\c without any cudcnco 
ot eompiessioii of the conical sympathetic (Collet, Sie.tid) 

'I'lie liatuial cAolution ol malignant Illinois ol the liasophaiynx which aie 
not eontiolled is mosth tow aid the genci ali/ation of the disease In cpidci 
mold eaieinomns, liowcxci, nnasion of the meninges, licmoii lingo, and sec 
ondan liileetion oi se\eie pain and dctei loiation of the gcneial condition mav 
be obsened at the tciminal stages without geneiali/cd metnstases Tn lynipho 
epitheliomas, lung, bone and li\ei metastases aie not line Tn lymphosni 
comas the genei ali/ation is mosth m the hmphntic system In infants lym 
phos/iieoina melast.isi/es tapidh to the mediastinum and then it is not lnfic 
quent that h mpliosai i onialous cells ma\ pass into the cueulation, giving an 
nnpiession of acute leuiemia, which lias been called leucosnicoma (Stcmheig, 
Wiseman) 

Diagnosis 

It is only in the past tilts s on i s lliat Illinois of the nasophaiyns have 
been eoneetlv diagnosed due to the piogiess of otolai Migologv Howciei, 
e\ eu today main eases pass undiagnosed To lllnst l at c the difficulty with 
which this entity is leeogni/ed. New’ lepotted that in I'll of li is patients svit i 
malignant lesions of the liasopliai vn\, 183 opeiations wcie done hefoie the 
collect diagnosis was established These opeiations included ticpnnalion o 
sinuses, lemosal ot nasal poh ps and tuibmates, lnastoidcetoiuics, mynngo 
omics, aliohol micct ions, and teeth ext i at I ions Fiiois in diagnosis mo ( uc 
pi mini lh to disiegaid ol the phannx at examination Actually, this cxaim 
nation does not lequiie special skill oi msti uincnts tn addition, it has no 
been sufficiently emphasized that patients w’lth ccnieal adenopathy, pmlioa 
l.ulv those between .10 and 50 yems ol age but also m yotingei ant 0 1 
patients, may have a piiman tumoi oT the liasopliai y nx A safe appioac^ 
will be to assume the piescnec ot such a pinnaiy liasopliai yngeal lesion m a 
patients with metastatic tumoi of the uppci ccivical legion unless otlP1 "'‘ 
dcmonsli ated This statement is icmfoiecd bv the fact that moie t ian 1 
of all pi mini y tumois of the liasopliai ynx have a cluneal onset by the < cie 
ment of ccivical adenopathy j 

Method of Examination — No examination of the nasophaiynx sliou 
lone without a picvious inspection of the oial cavity, mophannx, hi pop 1 * 
and laiyns This may icve.il ail impniiiticnl of the movements o 10 
lialalc due to the piesenee of a tumefaction behind it In ndfition, i 
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tube with forward extension, interfering mechanically with the movement of 
the soft palate and irritating the mandibular branch of the fifth nerv e in the 
maxillopharyngeal space Cranial nerve paralyses aic not frequently the first 
symptoms of tumors of the nasopharynx, except in children (Plate \ ) but 
they are not uncommon later in then development In a large scries of 
patients with cancer of the nasopharynx, Godtfredsen found 38 per cent pic 
senting neurologic symptoms The percentage is doubled in children TIkm. 
cranial nerve paralyses appear most often in the form of two svndionws 
(1) the petrosphenoidal syndrome of Jacod, produced by dnect extension oi 
the neoplasm, and (2) the syndrome of the rctroparotidian space of A illarcr dm 
to the development of the metastatic adenopathy (Kegato") V uni alunl 
paralysis of all of the cranial nerves has sometimes been observed m pun nts 
with advanced cancer of the nasopharynx (Lyonnet) In „enei «1 howt t 
such extensive paralyses are associated with neoplasms of the base of tin '•Aul 1 
proper, such is fibrosarcoma and osteogenic sarcoma (Gargm) 

The petrosphenoidal syndrome results from the compression of the seiond 
third, fourth, fifth, and sixth cranial ncives and consequently is charactci \7( <1 
by unilateral neuralgia of the trigeminal type with total umhtcnl ophth dim 
picgia and amaurosis As a general rule, this syndrome starts by sudd< n 
paralysis of the abducens (VI) and by pam in the supiaorbital and superior 
maxillary regions (V) Unless treatment is administered at this time the 
syndrome rapidly progresses with a palpebral ptosis, fixation of the eye, and 
finally loss of sight (Figs 246 and 247) The sensory troubles due to com 
pression of the fifth nerve pass through various stages As a general rule 
there is pain first and then hyperesthesia of the cutaneous teintoiy of the 
ophthalmic and superior maxillary nerves The pam seems to center mound 
the floor of the orbit In the mouth there may he a painful anesthesia °f one 
side of the tongue, floor of the mouth, and buccal mucosa The motor difli 
culties resulting from compression of the mandibular blanch lcsult in para ysis 
of the temporal, internal pterygoid, and masseter muscles These muse es 
become atrophied after the paralvsis has been present for some time, ami ns 
a consequence, there may be a slight asymmetry of the face which could be 
Hi cn for a facial paresis 

The syndrome of the retropaiottdtan space results from the compression o 
the ninth tenth, eleventh, and twelfth cranial nerves and the cervical svmpa 
‘hetic Tins is usually the consequence of the dev elopment of rctroplnrv ngcsl or 
retioparotidian metastases which compress these nerves as they emerge from 
the base of the skull The compression of these nerves results in difficulties 
,n deglutition because of hemiparesis of the superior constrictor muscle m 
Perversion of the sense of taste m the posterior third of the tongue (IA), and 
a hyperesthesia, hypocsthcsm or anesthesia of the mucous membrane of 
the soft palate pharynx and larynx and in respiratory troubles and sahv an 
troubles (\) In addition, there is a paralvsis and ntrophv of the trapezius 
nn ‘l sternocleidomastoid muscles as well as n hemiparesis of ‘be sort palate 
(^1) and a hemiparalysis and atropbv of one side of the tongue (MI) vil 
°f this is usual! v accompanied and sometimes preceded h\ a narrowing of the 
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mg of the posterior wall of the phaiynx, the soft palate, and the floor of the 
nasal fossa with an anesthetic solution, an interval of a few minutes should be 
allowed to elapse Then a rubbei catheter (urethi al catheter, French 12) can 
be introduced thiough one of the nostrils on the opposite side of the suspected 
lesion while the patient bieathes deeply with Ins mouth open As soon as the 
tip of the catlietei is visible behind the soft palate, it may be giasped with a 
clamp and bi ought outside the mouth By piogiessively tightening this elastic 
catheter, the soft palate will he hi ought foiwaid and a veiy satisfactoiy pos 
tenoi thinoscopy will be possible with a laige laiyngeal minor (Fig 241) 



In general, the introduction of one cathetei is sufficient, but a very P 
view can be had by duplicating the procedure on the othei side 1S j iea( 3 
satisfactory for this examination that the examinei be piovided wi a 
light lather than v ith a leflectmg head minoi ^ the 

A posterior rhinoscopy will allow a wide view of the choanae ^ 
posterior extiemities of the middle and lower turbinates Opaline < 
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re\eal the presence of n paralysis of the soft palate, phar\nx, and larvnx due 
to compression of the cranial ner\es 

A -verv simple method of examination of the nasopharynx is the digital 
exploration This can be done -without anesthesia but is considerably easier 
if done after spraying the area with an anesthetic solution Palpation of both 
sides of the nasopharynx may reaeal nsvmmetrj, indurations, or tumefactions 
An inspection of the pharvnx should always be made following palpation, as 
some tumors bleed after manipulation The examination of the nasopharynx 



Fig 211 — The easiest *aj to examine the na opharin 
rubber catheter wl Ich is retri \cd bchini the sift calate l>\ 
of the mouth where it ts Kept ten e b> means of a clamp 
necessarj 


ix is to in ert through the nostril a 
meins of a forceps an 1 brought out 
Onlj a light praj anesthesia Is 


bj means of a mirror the posterior rhinoscopy is sometimes possible where 
there is n large rctrot elar space and subnormal phara ngeal reflexes A marked 
anesthesia of the soft palate and pharvnx should lead to the suspicion that 
the aagus none is being compressed b\ tumor A posterior rhmoseops, how 
c\er ib best accomplished b\ means of a soft palate retractor (the most com 
mon model m use is the ITaslmger soft palate retractor) The general prac 
titioner nesertlieless can male a \cr\ thorough exploration of the naso 
plnrsnx without the help of am special instrument \fter a thorough spras 
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, a^d bilateral 


Fig- 245 — L»> niphosai coma of the roof of the ?^®® p ^J r j{JJ e ^SSuller s fossa seldom bee 
obstruction of the chounae Lymphosarcomas a ” s J?Sf M-SSases are eudent 
%er> large and are usually discovered only after distant metastases ^ 
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lymphoid tissue mav be seen developing in the floor of the nasal fossa or on 
the sides ot the septum in normal individuals and should not be mistaken for 
tuno- A better vieur of the lateral vails or the nasopbarvnx mav be ob 
tamed bv displacing the examining mirror to one or the other side Out 
grovtb tumefactions mav be seen easily but submucous nonulcerated mfiltra 
tions and deeplv ulcerated lemons m the Ko^enmuller’s fossa and roof of the 
nasopharynx mav require repeated examinations Because of the numerous 
anatomic variations ot the normal nasopharynx, the svmmetrv of the tvo sides 
should be noted- 

The endoscopic examination bv means oi a specially designed instrument 
has been advocated bv some authors The difficulties of this tvpe or exami 
nation are those common to all rorms or endoscopic examination The ex 
arainer vill have a monocular viev and very little sense or distance This 
type ot examination cannot replace a thorouch posterior rhinoscopy but it 
has its indications and is a xaln**ble additional means or examination m com 
pe*ent hands 



F * c LV rt-D eel I lit wall c' i*-- riso'fnryr’i *V»wirs eat ole 

c 2 jr itj-r <n~ 2; 2. 

Radiographic Examination — The radiographic examination is a valuable 
adjunct in the diagnosis o rralicnart tumors of the nasopharynx A profile 
vie^ of the skull 'ore im*>s o'Te's sJditio"al nfo*rra 4 ion as to the location 
ard extras on of turro’x 01 tl c posterno" vail and roof of the nasopharynx 
Irvas on of the sp'e"o:d bone and spl enoidM si" us riav also be evident bv 
s p"O r, e roe" crora" In addition examination atlf base of the sVull 
<«uh*"^rtal v<r*ex) vill o^c* the po«. bili*v of comparison to the i ormal size 
a d nas reveal the p^ese^cc o r p^nehed-ou* decalcifications of the I>o lie 
Tfce*e a-eas o' fxme d« nzctnn arc most oiten found around the foramen 
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Olfactonj (1) — This liene is seldom eompiessed by nasopliai^ngea] Ill- 
inois unless the disease lias become rctj extensne In addition, it is alnajs 
difficult to asceitain the piesenee ot a unilatcial deficiency of the olfactory 
sense, paiticulaih when theie is also nasal obsti notion 

Optic (II) — The compression of the optic none lesults m complete uni 
lateial amaurosis The none is usualh eompiessed between the eluasm and 
the optic foiamen ,pist medial and antenoi to the car emous sinus 

Oculomotoi (HI) — Compi ession of this none lesults in paiahsis of the 
uppei, lorrei, and inner leetus muscles of the ere also of the infenoi oblique 
and leratoi palpebiae This causes complete fixation of the ere except foi 
its lateial morement, and it also causes palpebial ptosis The neire is usualh 
eompiessed inside the car emous sinus 01 on its lateial wall 



Fig — Carcinoma of tlic nrsoph'mnx uith palpebral ptosis produced bi compression of the 

third cranial nene 



Fig 217 — Same patient showing complete flxation of the left eje due to compression 
third fourth and sixth cranial nenes 

Tioc/ilcai (TV) — This is the neire of the supenoi oblique muscle of tic 
eye and its compi ession lesults in paiahsis of that muscle Raielj obsei 
alone, it most often accompanies compi ession of the oculomotoi in the ca 
nous sinus 

Trigeminal (V) —This is both a motoi and sensoiy neive which dl ' lde * 
into thiee blanches (1) the ophthalmic, (2) the supenoi maxillaiy, an 
the mandibulai Of these, the first two branches aie stuctly sensoiy, u 
latter is both sensoiy and motoi All tluee blanches may be comprise ^ 
their ougin in the gassenan ganglion The mandibulai biaueli may c c 
pressed alone m the maxillopharyngeal space 
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lacerum ond foramen ovale (rig 253) In cases where there is invasion of 
the nasal fossa, cthmoids, and orbit, an nnteiopostenor view will also con 
tribute information 

The final diagnosis of any one of the different pithologic entities which 
may develop m the nasopharynx is, of com sc, a microscopic one, but there are 
very eloquent clinical signs which tnav give a strong suspicion of the entity 
in question A clinical onset b\ development of cervical adenopathy is most 
often connected with lymphosarcomas and lymphoepitheliomas, a bdatcial 
adenopathy, particularly earh in the history, is almost always associated with 
lymphosarcomas, hypoaconsia is a common symptom which mav be present 
with the different tumors of the nasopharynx, but nasal obstruction, particu 
larly when bilateral, is most often a sign of lymphosarcoma Rapid invasion 
of the nasal fossa, ethmoid, and orbit may be found both w ith lymphoepithcli 
omas and lymphosarcomas, but it is faster and is found earlier in the develop 
ment of lymphosarcomas Cranial nerve paralyses are almost constantly found 
in epidermoid carcinomas, but they arc not infrequent in lymphoepitheliomas 
and even lymphosarcomas, particularly in children The difference here is 
perhaps in the intensity of the trigeminal pain which mav he verv mild in 
lymphoepitheliomas and very severe m epidermoid carcinomas These paralyses 
are present only in the last stages of development of lymphosarcomas and 
always in an abortive form Nasal and postnasal bleeding is an almost txclu 
sue sign of differentiated carcinomas Distant metastases may be present in 
lymphoepitheliomas and lymphosarcomas, but when they are found in the 
lungs, liver, and bone the chances arc great that the lesion is a lvmpho 
epithelioma Thev are most frequentlv found in the spine, pelvis and femurs 
(Ch’in) Distant metastasts arc very infrequent m epidermoid carcinomas 

Biopsy — These tumors which arc exophv tic and project into the naso 
pharyngeal cavity facilitate the obtention of specimens for microscopic ex 
animation A specimen is best procured thiough the nasal fossa by means of 
a straight forceps If neccssarv, the removal of the specimen mav be con 
trolled b\ posterior rlnnoscopv lor those tumors winch infiltrate detp into 
the Rosenmuller’s fossa and roof of the nasopharynx and which do not have 
am outgrowth, the specimen is best secured In means of a curved forceps 
introduced behind the soft pal itc Unfortunatelv m some instances a positive 
specimen is unobtainable and the diagnosis mav have to relv on the descrip 
tion of the primary tumor and on the pathologic examination of the often 
present cervical metastases 

An aspiration biopsv of the metastatic nodes js usually satisfactory for 
establishing the diagnosis of malignant tumor t\ hen the diagnosis of the 
pnmarv lesion Ins previously been established an aspiration biopsv of its 
metastases should he done as a matter of record 

Cranial Nerve Paralysis — Cranial nerve paralyses arc not of course, an 
exclusive ft attire of nasopharyngeal tumors In order to be able to mahe n 
differential diagnosis a thorough Knowledge of the symptoms produced by 
the compression of each nerv c is neet ssarv 
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Compiession oj scnsoiy fibeis o£ the fifth neive lesults in neuralgic pam 
of the supiaoibif.il and supciiot maxillaiy legions Tins may be accompanied 
by hypcicsthesia and followed by hypoesthesia and anesthesia In the mouth, 
thcie is most often “painful anesthesia’’ of half the tongue, ilooi of the mouth, 
Iniccal mucosa, and haul palate 

The compiession of the motoi fibeis of the mandibulai biancli lesults in 
paielysis of the tempoial, mteinal pleijgoid, and massetei muscles This is 
evidenced li> the inability to piotiude tlic lowei jaw so as to bung the lower 
teeth in fi out ol the uppei teeth The total compiession of the fifth nerve is 
evidenced by the lack of conical idles 

Abduccm (VI) —Compiession of this none ptoduecs paialysis of the ev 
(emal icctus muscle of the eve which lesults in diplopia and mteinal strabismus 
The abduccns none is vei> vulneiablc because of its long subduial tiajeetoij, 
and it is the most sensitn e of all the ei anial nei v os 

Facial (VII) — Compiession of the facial neive causes a typical penpheial 
facial pat ah ms Hovvevei, it is well piotcetcd bv the petious poition of the 
tempoial bone and is seldom eompicssed b\ nasophaiyngeal tumois 



I ik Jll) — IIoiiipi <i tjnOromc ns a picsentlnp symptom of a tumor of the right side °f Che 

in soph'll J nn 

Acoustic (Vlll) — Compiession of this nene lesults in loss of hearing and 
m veitigo Evidence of its compiession icquues special venfieation T is 
nei v e is also 1 ai cly 1 eaclied by nasophaiyngeal tumois 

Glossophai ijiu/eal (IX) —Thcic is still consumable discussion as to the 
lesultmg abnonnalities fiom compiession of the glossophai yngenl neive e 
coiding to Veinet, its compiession lesults in a paiahsis of the constnc or 
supenoi niusele of the phaijnx This paialjsis of the constnctor supenoi may 
be evidenced by a tiansv cisal movement of the posteuoi wall of thepiaiynv 
(cui tarn movement of Collet) when a phaiyngeal ldlex occuis Tns "on 
be due to a umlateial contiaction of the constrictoi supenoi ^' e ,^ nS ° 0S 
tioubles will be chaiactenzed by a pciveision of the sense of taste on ie p 
tenoi thud of the tongue , , 

Causse, m reviewing a numbei of eases with injuries 01 expeumerm 
sion of the glossopharyngeal neive, failed to find the “cm tain sign ® 
of them but agieed that the sense of taste of the base of the tongue nas ' 
ably regulated by this neive, although the exact temtoiy is veiy va 
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Fig 21S — *5Chetnatic Illustration of the distribution of brooches of the last tour cranial 
nerves ana the cervical sympathetic In reference to their compression by tumors of the naso 
pharynx The compres ion of all these nerves results in a Horner s syndrome hemlparalvsis 
of the soft palate and of the wall of the pharynx hemlparalysls of the tongue and hemiparalisls 
of the larynx plus sensory disturbances 
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and in a hemipaialysis of the .soft palate and Jaiynx oi the same side (internal 
biancli) As a icsult of tins compiession, thcie will lie atrophy of the ceivicnl 
muscles, lowci mg of the .11 eh of the soft palate, and dysphonia 

Hypoglossal (XII) — Tins is a puiely motoi 1101 ve inncivntmg half of the 
tongue Its compicssion lesults 111 lapid atiopliy of one side of the tongue 
which, in pi oti action, will deviate towai d the paialy/ed side (Fig 250) 

Get meal Sympathetic — This neive piovides the fibcis going to the oihital 
fascia and those which aie 1 csponsihle foi the dilnlion of the ms Its com 
piession insults in a eonsti iction of the pupil, a icIi action of the eye into the 
01 bit, and a consequent n.niowing of the palpelnal fissuio, known as Homo ’s 
syndiome (Fig 240) 



lie 211 — Sketch of a. n tsopli irynscul flbronn lllusti itlnK lti I»c<lu 1 ‘ 
to the base Of tuo skull in<l Its well cnoipsuHKil (\tonslon tow iril tlin m* 101,1 
the pharjnx 


attachment 
and toward 


Differential Diagnosis— A paialysis of the facial (VII) ma y 
m the com sc oi acute otitis media , togcthci with some nutation of t ic n » cn 
neive (V) In such cases, however, the tcmpoial pain is pr edominant < 
there is an elevation of tempeiatuie The otitis seldom includes com ^ 1 
of other netves Facial nerve paialysis is seldom due to a nasop 
tumor unless the tumoi is in the last stages of its dcvclopmcn 0) 

paralysis of the facial neive is accompanied by loss of hearing an 
nystagmus, cciebellar symptoms, nausea, choked disk, and symp oms ^ urn 
pression of the fifth, ninth, tenth, oi eleventh nerve, the diagnosis sio 
towaid a possible tumor of the acoustic neive In the presence o r ] )(l ncc 
moplcgia without evidence of compression of the fifth neive, tie 1S n 
will probably be found in the oilnt itself and is most often pioducef >> 
hone tumors 
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According to lum, tlic division o£ the glossopharvngcal nerve results in a 
lowerin', of the uch of the soft palitc It is not demonstr ited, howcvei, 
whether these niotoi fibers ongnnte, ns thiv nn>, in the spnnl acccssorv ncive 
T agrti? (\) — There Ins been confusion is to the phvsiologj of this nerve 
The vvorl of \ cruet ost iblished the fact tint the vagus is an entire! j scnsoi} 
nerve and that all of its motor fibers which go to the plnrjnx, lar\n\, and 
heart originate in the spinal accessory and pass to the vagus through an 
anastomosis in the base of the skull Compression of the v igus is responsible 
for the anesthesia of the soft palate, plnrjnx, and larjnx which results in 
passage of food into the trachea and consequent cough In addition, there 
may be caidiorcspiratorj difficulties such as tnchvcardi i and tachjpnea Con 
gestive lesions of the base of the lung on the same side ns the nasopharyngeal 
lesion have been attributed to vasomotor and trophic disturbances due to com 
prcssion of the vagus In addition, there may be hypei salivation or hypo 
silivation but these arc vciv inconstant 



lie I! 1 li nr»i,-p1, uni ntrni»,> nf U «> left *1 !*• of Ui«* ton^ur Cm r| u i cinlnnmi <f 

tfi*- liter I mil t tl » ni pf ton* 

A hv perc stlnsn of the trngus of thr ear is n verv good sign of compression 
of the vagus nervi the cutaneous filers of which go to the tvtcran! auditon 
cam! 

\trt tj tnf (\I) — This m rvi isstrntlv a motor nerve and Mippfit s 
the \agus with its uotor fiber* ( oinpressum of tins nervi results m panlvsjs 
nnd atntpbv of t!w trapezius and sUrno'dndom istoid imi'-Ht-s (rxltnnl branch) 
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diagnosis This is the nnsophai pngcal fibioma which is piedonnnanth found 
m boys between 10 and 16 terns of age although lare cases have been seen in 
men up to 30 venrs of age These turnois aiise at the union of the 1001 and 
posterior o all of the uasopliarvnx t Fi g 251) m the foirn of a slniiv liomil- 
cerated mbbeiv tumoi It mar finally fill the nasophaiyngeal cavity extend 
to the nasal fossa and even to the maxillary sinuses and piotrude through 
the nans 'Fig 2521 Biopsies and incomplete excisions aie often followed by 
serious hemonhage lopid recuirences and the eieation of new adhesions m 
addition to its natuial pedicle Mieioseopieally, these turnois aie fibromas, 
and it has been noticed that the majontv of them legless spontaneous!! after 
the ace of 25 veais Foi tins leason and because of then nggiatation follow- 
ing excision these turnois should be treated bv external loentgentlierapv or 
mteistitial cimetheiapv which lesults m maiked but lathei slow legiession 
with model ate doses This eonseivative tieatment seems to he pistified in 
view of the lesults obtained Turnois of the mucous and snlivarv gland tr pe 
aie occasionally found m the nasophaivnx Tliev dec clop mosth xioin the 
looi and Rosenmullei s fossa and mav invade the base of the skull to gne 
cianial nene paialysis These turnois hare a intliei benign slow detelop 
ment although thev mar actualh be malignant Thct mav react fat oi able 
to ii radiation but ai e not stei ili7ed bv this foim of ti eatment 

Treatment 

Beioie the adtent of lod’otheinpy a multitude of singical techniques 
\ eie applied to the tieatment of turnois of the nasophaivnx These elaborate 
mu gaal pi oc c duies bv oial nasal oi transiacial appioaeh weie then lust ifici 
Aetuallv no mattei hov far oi able the conditions and the means of appioaci 
the complete singical extnpation of these turnois eten in then eailiei sta-c- 
is an impossibilitr In addition then common anaplastic fcatuies and pioduc 
t ion oi eailv metastases make them unfatorable foi suigieal tieatment 

Roextgexthfrcpx — The main difficult! m the tieatment ot 
turnois m the nasophaivnx bv external madiation lies in the fact t lat lp - 
tumois aie ileep aiid it is nccessai' foi the ladintions to pass tlnoug i a ai- 
thickncss of dense tissue which absoibs most of them This difficu 
« ! oi mav be obviated In multiplvmg file poitals of entrv and thus a ‘ n =- 
difuient directions a sufficient total dose for steiihzation Two lateia , c ® ^ 
commonh used In addition two supenoi maxillai' fields ma! he ii'Ciu ^ ^ 
the beam m ail antei oposteiioi oi oblique direction depending on * 
tion oi the lesion In cases of antenoi extension of the tumoi an in a ^ ^ 
of h mpliosaicoma a nasal field stnctlv antei oposteiioi is indicate! eca 
the usual iccuirenccs in the etlimoids and nasal fossa Ii radiation 0 
phaitmteal turnois thionch the liecessanh small peioial field is ^j ]( , r 

m most instances with the exception perhaps of turnois dete m 

low on the postenoi wall of the nasopharvnx Anothci obstac e is ^ 
abilit! to bring to the keel of the tumor n laiee daih dose but n f(1 
a disadvantage m the ten differentiated tvpes of carcinoma w “ c 1 
such daily dosage In the majority of cases a protracted tren me 
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Indiudunl lesions or paruhtic syndromes of the last four cranial nones 
and ccrucal sympathetic ha\e been reported as a result of injuries (pnrticu 
larlj war injuries), but pinh&is of these ncraes may occur in the course of 
inflammatory conditions of the middle ear with an adenopathy in the retro 
parotidian space or a possible phlebitis of the jugular acin Here, again, the 
cause of the paralysis will be betrayed by the topical ncutc inflammatory pic 
turc of the case Sain ary gland tumors of the parotid may come in direct 
cont let with the last four cranial nencs in the rctroparotidian space and produce 
a compression of these ncracs, and the same is true of nasopharyngeal chordo 
mas Both of these tumors, how e\ cr, present a \ery slow growth, and this 
factor will help m the differential diagnosis Chordomas arc malignant tu 
mors which dc\ clop at the expense of acstigial remnants of the notochord 
they may appeal in the nasopharynx as they do in the sacrococcygeal legion 
(see Sarcomas of Soft 1 issues page 1014) They ha\c a tspical histologic 
appearance presenting a definite rndioscnsiti\it\, but arc seldom cured in the 
nasopharynx (Ripert) Cranial nerae paialysis may occur as a consequence 
of syphilitic meningitis but in these eases aer\ often the paralyses arc bi 
lateral and they do not follow a particular group pattern, or syndrome They 
seem to nttncl , in particular, the ocular muscles and the trigeminal ner\e 
The specific reactions in the blood and the spinal fluid w ill he of help in cstab 
hshing the diagnosis of syphilis Intracranial tumors may also gi\c cranial 
ncr\c paralysis, but these arc constantly accompanied with symptoms of com 
pression of the pyramidal tract and increased intracranial pressure 



Fip n ^' —Nasopharyngeal fibroma protruding through the right nostril In a hoy 12 jears of age 

There are but few benign conditions of the nasopharynx which may be 
mistaken for malignant tumors In children one should be aware of the often 
exaggerated pharyngeal tonsil, which may be unusually large in some cases 
(adenoids) The adenopathy which accompanies these benign conditions of 
the nasopharynx is usually discreet bilateral, multiple, and tender 

There is a benign tumor of the adolescent male, more common in European 
countries than in the United States which may offer some difficulties m 
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m some instances, pi obably because of invasion 1 atlici than compi ession of the 
gasserian ganglion, an intense pain of tlie tugemnial temtory will peisist and 
lequue continuous adnmmti ation of naicotics 

The most common cause of failuie in the tieatment of these tumois and 
then metastascs is nuclei dosage A laigc piopoition of failuies is due to the 
dc\ elopment of distant metastascs 

During the couise of tieatment, a ladioepithelitis of the mucous mem 
Inane and a 1 adiocpideimitis of the skin (lcquiiing special care) may develop 
Because of the tieatment of nodes, the ladioepithelitis of the hypopharynx 
will cause dysphagia and loss of w eight, but, in gcncial, a well-balanced high 
ealonc, high vitamin, liquid diet Mill suffice 

The most common complication in the couise of tieatment is an otitis 
media with its chaiaetei isIic intense pam and lapnl elevation of tempeiatiue 
This will almost always leact favoinblv to the adnunisti ation of sulfonamides 
01 penicillin 

Cuiurim 11 \r\ —Because of the l.itk of sufficient pencil ation of ladiations 
of 200 k\ equipment, most indiothciapists ha\ e looked foi additional media- 
tion by means of indium nitioduced into the nasophaiyngcal cavity Blady 
has devised an ingenious instillment by which this may be accomplished This 
type of uiadiation, howevoi, is intlici niaccuiatc and lacks the homogeneity 
ot distubution which is always dcsuablc in the tieatment of cancel A tlioi 
ougli exhaustive external uiadiation 1>\ all possible poitals of entiy is equall} 
successful and considcinbh moic satisfactoiy Lon/ tieated his patients with 
external locntgcntheiapy alone, Maitm and Blady loutmcly combined extci- 
nal uiadiation with mtiacax itan cuiicthciapy The icsults m both senes aie 
about the same 

Inteistitial implantation of ladoq seeds in the metastatic ceivical nodes 
has also been suggested as an adjunct to external uiadiation IIeie, again, 
it might be useful to lcmembei that the mnjoi ity of failuies m the tieatment 
of cancel of the nasophaiynx aie not due to lack of sterilization of the ceivica 
lymph nodes but latliei to the inability" to contiol the pnmaiy lesion oi to the 
dev elopment of distant metastascs If the possibilities of external n rack ation 
aie exhausted, an additional implantation of ladon seeds is useless If t ie 
external uiadiation has been insufficient, the implantation of seeds can lare v 
bung a necessaiv minimum total dose to the entire tumoi aiea 

Prognosis 

The piognosis of cancel of tlie nasophaiynx m the adult is consideiab J 
better today than it has been m the past The outcome is almost always a a 
m children Godtfiedsen compiled 266 cases of cancer of the nasop larynx 
fiom foui Scandinavian institutions and found fifty-nine (22 pel cent) 0 
patients living and well five years after radiation tlieiapy Baelesse 161,01 ^ 
sixteen patients living and well at the end of four yeais in a senes o 
patients treated at tlie Foundation Curie . j ie 

Among the different histologic entities, lymphosaicoma seems to^ a ' e 
best prognosis Len? reported five patients emed of ten tieated tor .V P 
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moderate dailj dosage is sufficient to sterilize the primat} lesion ith the 
use of supers oltnge equipment (800 000 to 1 000,000 volts), a higher dad} 
dose should reach the region of the tumor, but in most instances this is not 
necessary A third difficulty is that of treating the ccn ical adenopathy and 
the primal-} lesion at the same time W hen the adenopathy is high, it is wiser 
to include the primary lesion and the adenopathy in the same field which 
nevertheless should be as small as possible In this wav the deep cervical 
nodes y\hich lie just behind and lateral to the nasophar}nx will also be in a 
diated In some instances however, yyhen the nasopharyngeal tumor is an 
anterior one and the cervical metastasis is somewhat distant a separate field 
may be more comement Treatment under these conditions is necessarily 



Pis 2->3 — Sk tch of a roentg nogram of the ba <* of the sktil in a patient with carcinoma 
of the nasopharjnx showing decalclflcation of th*> petrosphenoldal portion and enlargement of 
the foramen laeerurn to fnclule the foram n oxale 


protracted lasting seyeial weeks The total amount of radiations given will 
depend, of course, on the individual case but it usually implies a maximum 
of irradiation compatible v'lth the recover} of the shin after production of 
moist radioepidcrmitis of the face and neck, partieularl} at the level of nodes 
A rapid regression of sy mptoms usually accompanies the first admimstra 
tions of radiotherap} The hvpoacousia may disappear bnt it also mav 
remain present to the end of the treatment because of added edema Cranial 
nerve paral}sis ot the petrosphenoldal group mav also regress and vanish 
The same is not true, however of the paralysis due to compression of the 
retroparotidian group of nerves which will persist m spite of the sterilization 
of the tumor Pam is usuall} relieved after a few weeks of treatment, but. 
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CANCER OF THE OROPHARYNX 

The oiophniMix extends between two hon/ontal l'l.mes, one passiiu • ^ ^ 
the soft palate when m a hon/ontal position nnd the otliei passin r ^ 
lex el of the lnoid bone (Fig 23 f) This legion includes the ,0 " " ^ up 
of the soft palate, the palatine tonsil the lingual tonsil, the base of t He (1 j 

the fiee boidei of the epiglottis and the pait of the pliaiMigonl wal s 11 
between its limits (Fig 253) 
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sarcomas The prognosis of Jymphocpithcliomas is clouded by thou ability 
to give distant mctastnscs Len/ obtained six five year smwvals in a gioup of 
seventeen patients with lymphocpilhcliomas The most unfavorable (uses are 
the differentiated carcinomas In thirtj patients with carcinoma of Iho naso 
pharj nx reported b> Baclessc, only four sur v i ved four year s 

Nielsen reported the five jear end results in patients treated at the Itocnl 
gen Station of Copenhagen Of ten patients with ljmpliosai comas, three woto 
living, of fifteen with ljmphocpithcliomns, four were living, and of eleven with 
epidermoid carcinomas, four weic living 

The presence of cranial nerve paralysis is an unfavorable sign but does 
not necessarily make the ease hopeless Actual deem! c ideation of the bones 
of the base of the skull is an almost ccrtnin fatal sign, but in all eases radio 
therapy contributes a considerable amount of pnllmtion and preilongation of 
life even when the disease is not permanently controlled 
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A vanety of tumois may develop within the oiophaiynx, each offenng 
diffeient diagnostic, pathologic, thei.ipcutic, and piognostic piohlems The fol- 
lowing subdivision Mill he adopted (1) caicinoma of the soft palate, (2) can 
cci of the palatine tonsil (caicmoinas, lyinphocpitlieliomas, lymphosai comas) , 
(3) cancel of the base of the tongue (camnomas, lymphoepitlieliomas, lympho 
sai comas) , (4) caicinoma of the pciiepiglottic aiea (this gioup includes cai- 
cinoma of the glossophaiyngeal sulcus, glossoepiglottic fossa, fiee poition of 
the epiglottis, plianngoepiglottic fold, and oiophamigeal wall) 



Fis 205 — V posteioMtyi-U 'ieu of the f °™ P ™rUon o^epieWi’s “ "! e "?l1eculne and 0 


palate' 2 Tonsil " 3 base of the tongue 
phujngoepiglottic fold 
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CARCINOMA OF THE SOFT PALATE 
Anatomy 

The soft palate oi velum is a museulai stiuctuie stiongly atfa eJ j. ell( j s 
postenor boidei of the haid palate Fiom this point of at a0 The 

fiist honzontally and then dowmvaid to foim the uvula m le aJ1 d 

two antenoi pillais of the soft palate ongmate at the ase rji] iese tno 

find then mseition neai lateial aspects of the base of tie .j, e uVU ]a 

pillais foim an elongated aieade mtenupted only m the mi i follow a 

Also fiom the base of the uvula spmig the posteiioi pi ais 
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postenor and downwaid dnection and inseit themselves on the lateral vail 
of the pharynx Between these two pillais theie is on each side an exca\ ation, 
the tonsillar fossa, which is noinmllj occupied bj the palatine tonsil 

The mucous niembianc which eotcis the lowei aspects of the soft palate 
is a continuation of the mucous memlnane of the mouth and it has a stiatified 
squamous cliaiactei In the legion adjacent to the hard palate theie is a 
gioup of independent glandulai aggiegates, about one hundred m number, 
pioducmg mostly mucus They aie found in front of the palatine fascia 
About tvelre moie of these glands aie found in the uvula (Fig 220) 

Lymphatics —The hmphatics of the soft palate aie lelatively noli, par- 
ticnlaily at the m idlmc Thet all eoineige tow aid a gioup of nodes ioiuid 
below' the antenoi belly of the digastnc immediately in fiont of the jugular 
chain (Fig 25G) 

Incidence 

Caicinomas of the soft palate aie most often found in men between 40 
and 60 i eai s of age Tliet ai e t en i ni c in w omen 

Pathology 

Gross Pathology — Caicinomas in this aiea aie usuallj found on the an- 
tenoi pillai oi on the supiatonsillai fossa The\ laiclj anse fiom the poste 
not pillai of the soft palate The majonty of these lesions aie ulceiatcd and 



Fig 2 j 7 PapiUarj epidermoid carcinoma of the anterior pillar of the 
o\ er the base of the tongue and the buccal mucosa 


soft palate eMemlmE 
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postenor and doumvaid dnection and mseit themselves on the lateial nail 
of the phaiynv. BetAveen these tAvo pillais theie is on each side an cxcaAation, 
the tonsillar fossa, aa Inch is noimally occupied by the palatine tonsil 

The mucous membiane Avhich coveis the Ioavci aspects of the soft palate 
is a continuation of the mucous membiane of the month and it has a stiatified 
squamons cliaiactei In the legion adjacent to the haid palate theie is a 
group of independent glanduhu aggregates, about one hundred in numbei, 
pioducmg mostly mucus They aie found m fiont of the palatine fascia 
About tAvelve moie of these glands aie found m the uvula (Fig 220) 

Lymphatics —The lymphatics of the soft palate aie lelatrvely rich, par 
ticulaily at the midline They all eonveige toivard a gioup of nodes found 
beloAv the antenoi belly of the digastne immediately in fiont of the jugular 
chain (Fig 256) 

Incidence 

Caicmomas of the soft palate aie most often found in men betAveen 40 
and 60 yeai s of age They ai e vei y i ai e in Avomen 


Pathology 

Gross Pathology — Caicmomas m this aiea aie usually found oil the an 
tenoi pillar oi on the supiatonsillai fossa They laiely anse fiom the poste 
uoi pdlai of the soft palate The majonty of these lesions aie ulcciated and 
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< — : Popilloij epidermoid carcinoma of the anterior pillar 'of the soft palate c\tc 
o\cr the base of the tongue and the buccal mucosa 
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diffusely infiltrating A \erj small number of lesions which usually dexelop 
on the anterior pillar nrn be papilhrx m character (Fig 257) Extension 
ton ard the buccal mucosa and toward the hard palate is common Deep ex 
tension into the pteri gold fossa is not infrequent 

A small number of cases of carcinoma of the soft palate w ill present an 
adenopathy When this is present, it is represented bi a small node located 
in the upper ceri ical region 

Microscopic Pathology — Carcinomas of the soft palate are epidermoid in 
type and usually veil differentiated A feu cases, howexer will show little 
tendency to differentiation Adenocarcinomas, uhich are described as dexel 
oping in this region, are imanablj tumors of salix arj gland origin 

Clinical Evolution 

The first sjmptom of carcinoma of the soft palate is odynophagia rapidh 
followed by local pain uhich radiates to the entire side of the face and head 
Pam is an important svmptom of these tumors Dysphagia maj become xerj 
marked Trismus mav be present in apparenth carlv lesions betrax mg the deep 
infiltration which usuallx accompanies, these tumors Bleeding is not frequent 
but is sometimes present 

An adenopathx will not be found at the time of examination m the majority 
of cases When it appears it is a discrete bareh palpable upper cervical node 
located just below the angle of the mandible This is usualty a hard node show 
mg a xerj slow growth Later shott\ nodes might be felt in other areas of 
the neck 

Left to itself carcinoma of the soft palate dexelops slowly, but the gen 
era! condition of the patient rapidh deteriorates The neccssitx for the ad 
ministration of strong sedatixes and the naikcd dxsphagia contribute to further 
lmpoxcnsh the general condition Most patients with carcinoma of the soft 
palate whether treated or untreated die with the disease confined to the soft 
palate and cerx ical region 

Diagnosis 

In examining these patients an effort should alw a\ s be made to dissociate 
those carcinomas arising m the soft palate proper and those which arising m 
the tonsil, extend to the soft palate secondanh This is not ahxaxs possible 

Carcinomas of the soft palate will show a superficial necrotic ulceration 
with retraction and immobility of the surrounding area of the soft palate 
Digital palpation wall reseat a diffuse induration well bexond the ulceration 
A specimen for biopsy can be secured onlx bj means of a cutting instrument 

Next to the hard palate the soft palate is the most frequent site of develop 
ment of mucous and salixarj gland tumors These are nonulcerated, slowlj 
growing submucous tumors mostlj benign but sometimes malignant, which 
dexclop near the anterior surface of the palate m front of the palatine aponeu 
rosis and seldom occur m the midlme (Fig 258) The' are usually well en 
capsulated and can be easily excised Their histolog\ is characteristic (see 
Tumors of the Hard Palate pa<,e 306) 
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Treatment 

Most caicmomas of the soft palate aie, as a lule, markedly differentiated, 
develop slowly, show little 1 adiosensitivity, and have chai actenstics which 
seem appiopi late foi suigical excision Suigieal excision, however, of ear 
cmornas of the soft palate is usually unsatisf actoi y It is difficult to excise 
the lesion without cutting through tmnoi, the exact limits of which aie difficult 
to aseeitam Moieovei, the resulting defoimity of huge excisions mteiferes 
considerably with deglutition and cannot be well remedied by plastic suigen 


rig 



Eoentgentlieiapy, although contubuting considerable subjcctn c ie it 
objectne impi ovement, laiely succeeds in stenlizing these well-rooted turn 01 
The addition of peioial liiadiation aftei external n radiation is pioba j ' 
indicated, but because of the pathologic fcatmes of the tuinoi, these coni » 
effoits aie onlj laiely successful Exccssne madiation gnen m an o oi ^ 
steiilwe the caicmomas of the soft palate usually leads to extensile ncei 
in the boideis of which the tumor will often lecm 


Prognosis 

The exact cui ability of caicmomas of the soft palate is difficult to ' 
tain f i om the litei atm c, foi these tuinois aie usually icpoitcd m 1 
gioup with tumors of the tonsil 01 of the haul palate The cumin . 
ci ci, is 1CIJ low Exceptional cases of papillaiy giowths "Hi 0,1 
ticial spiead and no deep infiltiatioii may be cured by i oentgent lierapj 
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diffusely infiltrating Avery small number of lesions which usually dev clop 
on the anterior pillar itn) be papillary in character (Fig 257) Extension 
toward the buccal mucosa and toward the hard palate is common Deep ex 
tension into the pterygoid fossa is not infrequent 

A small number of cases of carcinoma of the soft palate w ill present an 
adenopathy When this, is present, it is represented by a small node located 
in the upper cert ical region 

Microscopic Pathology — Carcinomas of the soft palate are epidermoid m 
type and usually well differentiated A few cases, however, will show little 
tendency to differentiation Adenocarcinomas, which arc described as de\cl 
oping m this region, are invariably tumors of s iliv ary gland origin 

Clinical Evolution 

The first symptom of carcinoma of the soft palate is odynophagia, rapidly 
followed by local patn which radiates to the entire side of the face and head 
Pain is an important symptom of these tumors Dysphagia may become very 
•marked Trismus may he present in apparently early lesions betray mg the deep 
infiltration which usually accompanies these tumors Bleeding is not frequent 
but is sometimes present 

An adenopathy will not be found at the time of examination in the majority 
of cases When it appears it is a discrete batch palpable upper cervical node 
located just below the angle of the mandible This is usually a hard node show 
mg a very slow growth Later, shottj nodes might he felt m other areas of 
the neck 

Left to itself, carcinoma of the soft palate develops slowly, but the gen 
eral condition of the patient rapidly deteriorates The necessity for the ad 
ministration of strong sedativ es and the marked dy sphagia contribute to further 
impoverish the general condition Most patients with carcinoma of the soft 
palate whether treated or untreated, die with the disease confined to the soft 
palate and cerv ical region 

Diagnosis 

In examining these patients, an effort should always be made to dissociate 
those carcinomas arising in the soft palate proper and those which, arising m 
the tonsil extend to the soft palate secondarily This is not always possible 

Carcinomas of the soft palate will show a superficial necrotic ulceration 
with retraction and immobility of the surrounding area of the soft palate 
Digital palpation will reveal a diffuse induration well beyond the ulceration 
A specimen for biopsy can be secured only by means of a cutting instrument 

Next to the hard palate the soft palate is the most frequent site of develop 
ment of mucous and salivary gland tumors These are nonulcerated, slowly 
growing submucous tumors, mostly benign but sometimes malignant, which 
develop near the anterior surface of the palate in front of the palatine aponeu 
rosis and seldom occur m the midline (Fig 258) Thev arc usually well en 
eapsulated and can be easily excised Their histology is characteristic (sec 
Tumors of the Hard Palate page 306) 
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Fig 239 — Epidermoid caicinoma of the tonsil with beginning extension to the soft palate These 
tumors are general!* exophjtic and show little tendency to infiltrate In depth 


rig 


2t*o \ olunii nous metastatic adenopath* of the upper conical and subm ixiH »r> 
a case of carcinoma of the tonsil 
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CANCEP OF THE TONSIL 

Anatomy 

The palatine tonsils aie two hmphoid oig ms situated on each lateral wall 
of the pharynx between the nntenoi and posterioi pillars of the soft palate 
Externally the tonsils are in relation with the lateial w ill of the pharynx and, 
beyond this, with the maxillophory ngcal space 

Each tonsil is cotered by a closely adherent capsule which sends deep 
piolongations into the hmphoid tissue The tonsils arc lined b\ a stiatified 
squamous epithelium, a continuation of the sunounding mucous membrine 
but at the lea el of the tonsillar cryqits the mucous membrane tabes a pseudo 
icticular aspect and is infiltrated by numeious lymphocytes 

The lymphatics of the tonsils ire lather rich They gather in foul or six 
trunks which aftei passing thiougli the lateial wall of the phannx end m 
the subdigastric nodes which lie autenoi to the jugulai chain (I ig 23G) 

Incidence 

Cancer of the tonsil js the second most common form of cancer of the 
upper air passages superseded only by carcinomas of the lary ngopharynx It 
accounts for 1 5 to 3 per cent of all forms of cancel 

Carcinomas of the tonsil aie more frequently found in men m their fifth 
decade of life Only about 10 per cent occur in women One thud of ly inpho 
epitheliomas and h mpho_arcomas, houcycr are found m women Lympho 
sarcomas are found in patients in the third and fomth decades of life mote 
often than are carcinomas 

Pathology 

Gross Pathology — 

Carcinomas — Caicinomis of the tonsil usually msc near the upper pole 
and arc commonly cxopln tic supcificially ulcciatcd tumors (I ig 239) Their 
spread to the soft palate often occurs at the lc\cl of the siipratonsillai fossa or 
toward the anterior pillar This spread is usually superficial and rapidly dis 
appears in the first days of radiothcnpcutic trcitmuit Inyasion of the pos 
tenor pillar is rarely obsened but extension to the glossophary ngeal sulcus is 
common An upper ccryical metastatic node is almost alyvays present (1 1 „ 
260) and through progressiyc. Ivmphatic permeation othci nodes may appeal 
m the loy\cr ceryieal region axilla and mediastinum Wood borne distant 
metastases arc not as common as in carcinomas of the lary ngopharynx 

Lymphocpithcltomas — L\inphocpitheliomas of the tonsil arc usually smooth 
mostly subi ucous somewhat lobulated tumors presenting either minimal or no 
\isiblc ulceration (tig 2G1) They do not infiltrate deeply and their spread is 
superficial In ochanecd cases they may become superficially ulcerated through 
‘Hit The impression gnen is a different one A large upper conical adtn 
upatlis sometimes hilateril is a constant finding ami suceessiye permeation of 
Umph nodes of the neck and mediastinum occurs faster thin in carcinomas 
In advanced cases where the treatment has failed metastases to the lungs 



364 


CANCER 




CVNCER OF RLSIIRATOR\ SVSTI M AND UP1 TR DIG I STIVE TRACT 


363 


liver, and bones, are almost the rule, differing m this from epidermoid car 
cinomas and lymphosarcomas 

Lymphosarcomas — Lymphosarcomas of the tonsil develop submucosally and 
may attain large proportions without presenting an ulceration The surface of 
the tumor is covered by the same mucous membrane as the soft palate (Fig 
262) Trauma, therapeutic incisions, or biopsy may cause secondary infection 
which, at times, results m an cxtcnsiv c necrosis of the tumor area At times a 
lymphosarcoma may be superficially ulcerated in its early development and 
extend superficially beyond the midlinc in a horseshoe fashion Some lympho 
sarcomas of the tonsil are rather small and appear grossly as a purely in 
flammatory tonsil 



Fig 201 — Ll mplioeplthclioma of tnc tonsil presenting a poll lobated polypoid appearance and 
o«l> a limited ulceration 

A large cervical adenopathy often bilateral is the most common finding 
in lymphosarcomas of the tonsil (Fig 263) but those cases which develop 
without ulceration and may occupy the entire oropharynx arc usually accom 
pamed b\ a rather discrete upper cervical adenopathy in the early period of 
their development Patients with advanced lesions or lesions which fail to he 
controlled bv treatment die with generalization of the disease which will 
always include invasion of the retroperitoneal nodes 

Microscopic Pathology — 

Carcinoma — Carcinomas arc the most common of tonsillar tumors Of these 
a great proportion are rather undifferentiated squamous cell carcinomas Martin 



iSUO 


UANUEi! 


adenopathy is lapid glowing and usually fi\ed but not adheient to the sltm 
Subsequent metastatic nodes in the neck appeal only in advanced cases Othei 
lymphatic aieas, such as the axilla and mediastinum, appeal to be invaded by 
successive lymphatic invasion 

Lympliocpilhchomas — It is chaiaeteiistic ot these Illinois that the piimaiy 
lesion may be so disci ete as to pass unnoticed The fact that they aie seldom 
widely ulceiated and that they do not mfiltiale in depth accounts foi the lad 
of symptoms given by the piimaiy lesion The fiist symptom is \eiy often the 
development of a lapidly glowing adenopathy These aie found in the uppei 
ceivical legion behind the angle of the mandible and aie usually soft with no 
tendency to fixation and most commonly accompanied by smallci nodes m ad- 
jacent aieas In advanced cases the pioduction of distant metastases to 
lymph nodes and the lungs, livei, and bone aicnot exceptional 

Lymphosai coma ■ — Ly mphosai comas of the tonsil have vaned foims of cbm 
cal onset yyoithy' ot consideiation Lymphosai comas of the tonsil may be 
divided into tin ee clinical gioups accoidmg to then mode of onset (Regato) 
The fust gioup (obstructive) is chaiaclcii/cd by' the lapid giowth of a non- 
ulceiatcd, tonsillni tumefaction x\ Inch may acqnne huge dimensions and mtci 
foie consideiably mill deglutition and lespnation Theie may be no aden 
opatliy 01 only a latliei disci etc node palpable in the angulomandibulai legion 
The second gioup (liiflammatoiy) is chaiactcn/ed by a lnstoiy of lepeate 
lnflammatoi y -like attacks of phaiyngitis accompanied by fevei An uppei 
conical ndenopathv may appeal dining this acute stage but yvill show mlei- 
miltent spontaneous legiession ynthout eyci entiiely disappeamig Jhc iag- 
nosis c<in lie made only In continued obsenation of the patient and by jiopsy 
The thud gioup (eaily metastasi/mg) is consideiably the moie commonly 
cncountcied In these cases the lesion of the tonsil is silent and conscquen y 
often ovci looked It may be lcpiescnted by a small focus of tumoi within ic 
tonsil 01 by a pedunculated tumoi hidden in the glossoepiglottic fossa ® 
static nodes fust appeal in the ceivical legion on the same side ns the P 11 ™ 1 
lesion and aie piomptlv succeeded by otliei nodes in the axilla an nice 1 
nuin The tumoi may lapidly become yvidcspiead and foi this reason 
patients may have an initial examination when the disease has jecame ® . 

ali/ed In these geneiali/ed cases, the pool geneial condition o ie P‘ J 
the symptoms of mediastinal enlaigemcnt, etc , aie piedominant in m ^ 

pictme and a diagnosis of piimaiy point of ongin in the tonsi ma ^ j 

established Ly'mpliosai comas aiismg m the nasal fossa, na ^°P iar ^ ’ 
base of the tongue may have a similai lnstoiy In the presence o suc 1 a jj nl t e 

lzed condition, it may also be difficult oi even impossible to esta i is l ^ 

diagnosis Without indulging m an academic discussion, yve wou ^ 
emphasize that piimaiy lymphosai comas of the tonsil as we as * rapid 
m otliei aieas of Waldeyei ’s ling do leach this geneializec s a c 
piogressive extension to distant lymphatic aieas It is woit ly ° , eia l 

ec en m such geneiali/ed cases bone metastases aie iaie am * a cases of 
only' the lymphatic system seems to be tlioiouglily mvac ec • 0 cl rcu 
geneiali 7 ed lymphosai coma, particularly in children, may sen 111 
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repoited only four squamous cell carcinomas, Grade I, of a group of ninety 
four squamous cell carcinomas The great majority of cases present a slight 
differentiation with little oi no keratimzation A good number among these 
caicinomas will show no Kei atimzation at all and will be included in what is 
usually called transitional cell carcinomas It is open to question whether 
some of the so called transitional cell carcinomas are not ly mphoepithcliomas 
which do not appear typical microscopically 

The embryonal chaiacter of most of these carcinomas accounts for their 
insidious development, lack of infiltration, development of metastascs, and 
great radio sensitivity and radiocurability 

Lymphocpitheliomas — As described by Regaud, this form of tumor is char 
actenzed by cords of clear epithelial cells infiltrated by numerous lymphocytes 
(rig 240) This morphologic distinction corresponds to a definite clinical 
group which is quite distinct from lymphosarcomas and squamous cell ear 
cinomas The fact that they metastasize to the lungs, liver, and bones and 
that they carry to these organs their distinctive histologic features and 
lymphocytic infiltration is argument enough to establish their identity The 
fact that they cannot always be identified microscopically and that they may 
be diagnosed as transitional cell carcinomas or undifferentiated squamous cell 
carcinomas is only proof of the fact that some pathologic entities do not always 
have a typical morphologic appearance 

Lymphosarcomas — Lymphosarcomas arc usually subdivided into several 
gioups according to the character of their cells and stroma These groups do 
not correspond to any clinical entity and they do not have any therapeutic 01 
prognostic value but arc onlv of interest to the pathologist 

It must be said that the microscopic diagnosis of lymphosarcoma is not al 
ways easy and this is particularly true when the specimen comes from a lymph 
node In cases wheic the primary lesion h is not been identified in the upper air 
passages the pathologist will need the help of the clinician and of further labo 
ratory investigations in order to make a differential diagnosis with other 
lymphomas 

Clinical Evolution 

Carcinomas — A nuld pharyngeal discomfort 01 sensation of foieign bodv 
accompanied or followed by slight odynophagia is usually the first symptom m 
carcinoma of the tonsil This svmptom is so trivial that the patient may delav 
considerably his consultation with a physician Pam is infrequently present 
except in advanced eases Otalgia on the same side as the lesion and dysphagia 
appear m modcrateh ndv anced cases 

Examination will reveal an enlai„cd, irregular tonsil usually presenting 
an ulcerated area in its ccntei This area mav be found mdnntcd but seldom 
is fixed AN hen the tumor has spread outside the tonsil, there will be a super 
ficial nodulantv of the anterior pillar or supratonsillnr fossa in general not 
ulcerated 

An enlarged Ivinpli node will almost invariably be piescnt m the upper 
cervical region behind the an n le of the mandible Its appearance may have 
preceded or accompanied the symptoms given by the primary lesion This 
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ably painless but they result m a complete destruction of the tooth regardless 
of the good condition of this tooth at the time of uradiation (Fig 264) The 
remaining roots and the open socket are ideal poitals of entry to infection 
These dental lesions are due to qualitative and quantitative changes of the 
saliva and not to a direct effect of irradiation (Regato) Consequently, noth 
mg can be gained by protection of teeth dui mg the course of treatment Be 
cause of this, it is wiser to extiact all teeth in good or bad condition and to 
await the healing of the gums before radiotherapy is started The apparent 
loss in time will be compensated by a diminution of the secondary infection 
and a greater safety foi the treatment so given 

Prognosis 

The piognosis foi tumors of the tonsillai legion is a relatively favorable 
one Coutard leported twenty-one patients (32 per cent) living and veil five 
yeais oi longei m a series of si\ty-five unselected patients with carcinomas 
of the tonsil treated with external liiadiation alone Martin and Sugarbaker 
leported fifteen five-year survivals in a series of ninety-two patients vuth 
carcinoma of the tonsil tieated by external roentgentherapy, peroral roent- 
gentherapy, and interstitial miadiation of the nodes Some cases of failure in 
treatment are due to underdosage and lack of sterilization of the primarj 
lesion, but in most cases the treatment fails because of subsequent metastases 
to the neck and generalization of the disease 

The prognosis of lymphoepitheliomas is difficult to establish in "view of the 
small number of cases reported Although the disease is veiy radiosensitive 
and locally cui able, it has a tendency to become generalized Bcrvcn repoitci 
on thirteen patients with lymphoepithehoma of the tonsil, eight of whom veic 
well five years after the treatment 

Lj mphosarcomas of the tonsil have the best prognosis in the gioup Eoent 
gentherapj is successful in a rathei high pei centage of those patients in v. om 
the disease is confined to the limits of the neck Berven repoited seven ecu 
patients (34 per cent) living and well five years after the treatment m a series 
of forty-nine patients with lymphosai comas of the tonsil Regato icpor e 
fifteen patients (40 per cent) well and free of disease five yeais after re ^ 
ment in a series of thirty-seven patients with lymphosarcomas of t >c on 
treated by external roentgentherapy alone After the tieatment o 
sarcomas, most patients presenting generalization of the disease ic 
the fust yeai Those dying m the second and thud years usually iav 
cessive permeation into adjacent lymphatic areas and die finally of 
ization of the disease The three-year end control statistics of cases o v 
sarcoma do not differ much from the five-year end results 

CANCER OF THE BASE OF THE TONGUE 

Anatomy ^ 

The base of the tongue is the poition of that oigan situated be i 
sulcus tciminalis oi lingual V foimed by the cncumvallatc papillae J ' 
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la ting blood a large numbci of neoplastic cells This nsualla results in a dng 
nosis of lcucemia Hoaaeacr, by means of supraaital staining, hematologists 
ha\c learned to tecognize these neoplastic cells from leuccmic cells and haac 
labeled this condition as leucosarcoma (Sternberg Wiseman) 

Diagnosis 

Taking into consideration details of the clinical histoiy and of the gross 
descriptions gi\cn, the pathologic entity of a tumor of the tonsil maa be sus 
ported at clinical examination Ilowcaer, this suspicion should alw ays be con 
firmed by biops> The specimens for microscopic examination are mh 
remoa cd from this area by means of any grasping forceps 

Aspiration of the metastatic nodes should alaaays be done as a matter of 
record Other diagnostic measures such as roentgenograms arc seldom of 
additional aaluo m the diagnosis of extension of the local disease, but they 
may be 'cry useful in the diagnosis of distant metastascs, paiticularly of the 
mediastinum A routine roentgenogi am of the chest should always be taken 
in all cases of lymphosarcoma or ly mphoepitliclioma 

Differential Diagnosis — Tuberculosis of the tonsil and of the soft palate 
is usually characterized by a superficial grayish ulceration surrounded by con 
fluent areas of false membrane In general there w ill also be mh anced tuber 
culosis of the lungs 

Sy philitic gumm 1 of the palatotonsillar region is a rare occurrence The 
syphilitic ulceration usually has punched out borders and is not accompanied 
by induration Primary tumors of the parotid gland winch deaelop deeply 
maa sometimes produce a deformity of the lateral wall of the oropharynx and 
a displacement of the tonsillar region, which may be tal cn for a tumor of this 
area These tumors present a a era slow deaclopment and thc\ do not become 
ulcerated 

Treatment 

Surgfr\ — Although the tonsil is a a era accessible oigan, surgical intcracn 
tion 1ms nothing to offer Itadical operations aalnch imply resection of parts of 
the mandible haac hcen abandoned bcenusc of the high opcritiac mortalita 
nnd the poor results Tumors arising in this area awtli the exception of aery 
differentiated carcinomas, present pathologic features unfaaorablc to surgical 
excision nnd auspicious for treatment ha radiations Moreoacr, these tumors arc 
usunlla accompanied ha large cerwcnl adenopathies so that the principal prob 
lem is not the control of the primary lesion 

Surgical treatment of the metastatic eeraital nodes after the primary 
lesion has been controlled is not indicated for sea oral reasons In the first 
place metastatic carcinoma from a tonsillar pnmara lesion is usunlls highh 
placed in the neck where complete excision is troublesome Then, too, m the 
oaerw helming mnjorita of cases these metastatic nodes react fnaorabty to 
rndiotherapa 

Kojntoi vrnunia —Kocnlgenthornpa is the best treatment for cancer of 
the tonsil and its corresponding adenopatlia The treatment should be pro 
trnctod oaer a period of fiac to six weel s This will eliminate the general 
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the base of the tongue extends to form the glossopharyngeal sulcus ay Inch lies 
betA\een the base of the tongue and the lateral ay all of the pharynx Poste 
riorly the base of the tongue ends in forming the anterior Avail of the glosso 
epiglottic fossae or salleculae A fold that is situated in the midline and 
extends from the base of the tongue to the free border of the epiglottis sepa 
rates the valleculae 

The base of the tongue lacks most of the diffeient papillae Avhich coaci the 
anterior tAYO thirds of the tongue, but it is richei in neurogenic elements of 
the sense of taste or taste buds The mucous membrane of the base of the 
tongue is a stratified squamous epithelium coAering numerous tubercles or 
encapsulated lymphoid nodules AYhich give an irregular appearance to its 
surface This mucous membrane is not as firmly adherent to the undei lying 
muscle at the base of the tongue as it is on the anterior tAYO thirds 

Lymphatics — The lymphatic netAYork of the base of the tongue is maik 
edly independent from the rest of the lymphatics of the tongue The collecting 
trunks pass through the lateral pharyngeal wall 3 list belo\Y the palatine tonsil 
and in the subdigastne group of nodes AYhich drain most of the lymphatics 
of the oropharynx (1kg 256) 

Incidence and Etiology 

Cancel of the base of the tongue is not as frequent as cancel of its mobile 
portion The o\ envhelming majority of cases of carcinoma of the base of 
the tongue aie men in their sixth decade of life About one third of the 
1\ mphocpithelionias and lymphosarcomas, lio\Ye\er, arc found in ay omen 
Khanolkar repoitcd a series of 1 000 carcinomas of the tongue observed at the 
Tata Memorial Hospital of Bombay, India The majority of these de\ eloped 
on the base of the tongue This is 111 contradiction to the greatci incidence 
of carcinoma of the mobile portion of the tongue in most other countries It is 
possible that many a mong the cases reported by Khanolkar could be classified 
as carcinoma of the glossopharyngeal sulcus, but at any rate this represents an 
incidence of carcinoma in this region AYhich is considerably out of proportion 
This has been attributed to the common habit among some oriental races of 
betel nut cheYving In the light of the fact that carcinoma of the oral cavity 
seems to be equally prevalent in some regions ay here the betel nut chcvving is 
not a common habit this argument is open for furthci claufication (Khanolkar) 

Pathology 

Gross Pathology — Most of the malignant tumors of the base of tlie tongue 
aie carcinomas, lymphoepitheliomas (and transitional cell carcinomas), and 
lymphosarcomas Very rarely other tumors are found such as connective tis 
sue sarcomas and tumors of salivaiy gland ougm (see Tumors of the Salivary 
Glands page 618) 

Carcinomas — Epideimoul carcinoma of the base of the tongue is one of 
the most infiltrating types of cancer of the upper air passages The tumors 
seldom affect the outside dimensions of the base of the tongue but they infil 
trate deeply into the muscles Fissurclike ulcerations may be found on either 
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side of Hie base of (he tongue and me often m the midlinc (Fig 205) These 
nlcenitions flic sniionnded by diffusely dissemnmlcd lumoi In 22/5 cases of 
eaieinoma of t lie base of the longue icpoiled by Jtoux-Bci gei , ninety-seven 
e\t ended on both sides of the midlinc, only 128 lesions weic sti icily nmlntcinl 

Metastatic adenopathies aie found m the lippei eeivieid regions They 
me usually disci etc and often bilatcial Ucuix-Bcigci, m his 227 eases, ic 
polled n (ill per cent incidence of bilaleial adenopathies m those cases whole 
the pi mini v lesion extended bcsond flic midlinc, and 31 pci cent of hilatenil 
ndcnopntlucs in those cases m which the pi hum y lesion appealed clinically 
confined to one side Only eighteen of the 227 eases weic without ccivicnl 
adenopathy Distant niclnstnses me cxtiemch lme Death oecuis because 
of fniluic to (ontiol the pi minis lesion, lienioi ilmge, oi dctciioinlion of Die 
general condition with intcicuiicnt complications Seldom me distant liictas 
(uses obsoi \cd 

Carcinomas nl the base of the tongue me not to be confused svith cam 
noin, is ansing on the glossophan ngcal sulcus, which always imade the tongue 
secondmilv but liithci supei licmlls (see Omcinomas of the I’ciicpiglottic he 
gion, page 378) 

Tiifinphocpilhrhomii s (and Tinn\ihonal-Ccll ( lainnnmns ) — These me usu 
alii nonulcci ated, pohpoid, nnilatcial Illinois (Fig 2(>7) 51 cl astatic nodes 

me found in the uppet cetucal region, they me usually yoliuiiinotis Spiced 
of the disease to otliei hiuplmtie meas, lungs, and livei is frequently found 
in geneiab/ed cases 

Liimpho’iai i oina\ - hMujihosm comas of the liasc of the tongue anse fmai 
liic multiple siilnniK ous hinphonl nodules of this oigan and aie usually in 
latcial and nonulcci ated Tlies nun inpidly fill the ciituc distance between 
the base and the postenoi wall of the tongue (Fig 208) -A n ndeiiopatliv w 
almost always found on one and often on both sides of the ncch Itapid sprern 
ol the disease to otliei Ivmpliatic mens of the nock, axilla, mediastinum, fl,l< 
letiopentoneal legions follows the same coin sc as othci pinnaiy lymphoma! 
comas ot the uppei an passages 

Microscopic Pathology —Unlike omeinonms of the tonsil, epidci mold car 
cinomas which develop m the base of flic tongue me usually well d) b'"'" 
ated kymphocpithclioinns and lymiiluism eomas have the same dim ac ci 
those louud in otliei mens (see Cancel of the Nasciphm vux and Cancel o 
Tonsil, pages 833 and 3M) 


Clinical Evolution 

Caimwmas — The onset of these Illinois is usually accompanied by d>^ 
pam which may Iiceomc inpidly mmked Odynophatjui and dvsphiW 1 ^ 
manly accompany this pain and conti ilmte to a inpid delciiointion a 
gcneial physical condition Difficulty m pi oil action of the tongue wii ^ 
fcio with speech, making it unintelligible llcnioi ib.igcs may a]>peai 
advaneccl cases 
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Fic 2iT — Uxnnhoepltheliama of the base of the tongue pre ntlng a polypoid appearance and 
\ lslbic ulceration 
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will abolish any question ot a diftcicnti.il diagnosis with niyosaieomas, Uimois 
ot sahv.uv gland ongin, and olliei i.tie foinis of cancel of tlic base of the 
longue An ampliation biopsy oi the metastatic nodes should always be done 



l'lfc JtiO— llijiofclo^il osl-i muj In, round nt the Insc of tin tont,uo 01 on the u nt 

ot tlio ncult 

Treatment ^ 

Sunoi h\ ~Siugic.il ticdlmcnt of lumois of the base of the l0 '^ h '^ h 
justified thiough an oial approach m benign lesions sue i as 111 S‘ 
oi benign snhv.uy twuois, but m the treatment of maligiM" . l ' , ’ „ 0 tomy 

appioacli is not satisfactoiy Latgei opciattons such as l.iteia • 0 f cpidci 
oi tianshyoid phaiyngotomy would sccin -justified in the '°< l "S 10 thci»py 1,1 
mold caiemomas because of the almost constant faihue o 111 ja j,iy fail 

such mfiltiating lumois Cut these radical suigical pioee vnes ^ highly 

to euie In the tieatmcnl of lymphoepithchomas and lymp 10 ® a * justified 
ladiosensitivc and ladiocmatdc lumois, such operations aie 1 jnom as of 
Neck dissections foi the metastatic nodes fiom cpidennoi j 0I pie 

the base of tlie tongue , 11 c well indicated ft )s > howevci, o 
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An adenopathy is usually found in the upper cervical legion The nodes, 
however, are often small and nontender and remain stationary over a long 
period of time Metastatic nodes are often bilateral 

Lymphoeptth eliomas — The onset of Ij mphoepithehomas of this region is 
charactensticallj silent The first manifestation of the disease may be the 
appearance of a metastatic adenopathj in the upper cervical region The 
primary lesion seldom produces any symptoms and its discover} is usually 
the result of perspicacity on the part of the examiner Seldom is there pain, 
odynophagia, or d}sphagia accompan>ing these tumors 

The adenopathy is usuall} unilateral, rapid grow ing, and soft, v. ith little 
tendency to fixation to the underl}ing tissues or to the skin Successive metas 
tases to the lower cervical region, mediastinum, axilla lungs and liver are 
not infrequent in uncontrolled cases 

Lymphosarcomas — The clinical evolution of lymphosaicoma of the base 
of the tongue is ver} much like that of lymphosarcoma of the tonsil It may 
develop giving no symptoms until the tumor has become large enough to 
hinder deglutition and produce mechanical djspbagia and a nasal twang of 
the voice The metastatic nodes if present, will be discrete Contraril}, other 
forms of 1} mphosarcoma of the base of the tongue maj remain locall} unsus 
pected presenting a ver} slow growth, while the clinical onset and course are 
dominated by the development of metastatic adenopath} of the cervical re 
gions or distant lymphatic nodes When the primary lesion has not been 
suspected or found, such generalized cases maj lead to the diagnosis of pn 
mary 1} mphosarcoma of these nodes 

Lumbar pain and rapid loss of weight are indicative of retroperitoneal 
nictastases and generalization of the disease 

Diagnosis 

Differential Diagnosis — A condition worthy of mention in the differential 
diagnosis of tumors of the base of the tongue is a thyroglossal c}st m this area 
This c}st maj develop from remnants of the thyroglossal duct anywhere in 
the anterior midline of the neck and less often under the base of the tongue 
(Fig 2G9) It is congenital but is usually found in adult females who present 
a ph}siologic enlargement of the evst during puberty or pregnane} Enlarge 
ment of the cjst has also been noticed after oophorectom} or thj roidectom} 
fiiv rogtossal cjsts arc characterized by a nonulceratcd, slightl} lobulatcd tume 
factions usuall} on the nudline of the base of the tongue The base of the 
tongue is sometimes the site of origin of salivar} and mucous gland tumors 
These arc verv slow growing nonuleerated, painless tumors which rna> acquire 
voluminous dimensions (Tig 270) and interfere with deglutition and speech 
The> maj be benign or malignant (see Tumors of Hard Palate page 300) 
mid in general develop so slowlv that abstention maj be justified in the aged 
patient 

A clinical impression of carcinoma l}mphoepithehoroa or 1} mphosarcoma 
of the base of the tongue must alwa}s be confirmed bj biopsy The biops} 



378 


CANCER 


Curietherapy — Inteistitial niadiation by means of ladium element needles 
is lathei difficult in epideimoid caicmomas of tlie base of the tongue, where 
it might seem indicated The possibilities of a homogeneous mediation of this 
aiea aie almost ml How ei ei, m i eiy small tumois, wlieie the disease is Yell 
ciieumscnbed, such a pioceduie may be possible and successful In the treat- 
ment of Ivmplioepitheliomas and lympliosaicomas, ivheie external nradiation 
mil suffice to stenlize the piiman lesions, interstitial mediation is not justified 
Inteistitial niadiation with ladium emanation seeds offeis the same dis 
advantages Mai tm adnses ail implantation of ladium seeds tlnough the soft 
tissues of the antenoi midline of the supiahyoid aiea while then distnhution 
is contiolled bj a palpating fingei placed oiei the base of the tongue Such 
a pioceduie implies obvious niaceuiacies and could be successful only in the 
ladiosensitn e tvpes of tumois like lymphoepitlieliomas m which its use is not 
justified 

Prognosis 

The piognosis of epideimoid caicmomas of the base of the tongue is an 
ominous one Yeiv feu cases aie locally cuied Baclesse leported only seien 
patients lemannng veil fi\e veais m a senes of 127 tieated by roentgentherap' 
The majonty of them, lioweiei, benefit bv considerable ti ansi ton palliation 
when tieated by external loentgentlierapy 

The cmabilitv of lvmphosai comas of the base of the tongue is lather high 
when the disease is diagnosed befoie it has spiead bevond the limits of t c 
neck Most cases of failuie in the tieatment will be due to the piesence o 
unsuspected distant metastases In an unpublished leueu on twelie patien s 
with h mphosai coma of the base of the tongue tieated at the Foundation >> uc 
fiom 1920 to 1932, four appealed well file veais aftei the tieatment (Kegatoj 

CARCINOMA OF THE PERIEPIGLOTTIC AREA 
Anatomy 

The fiee poition of the epiglottis is that pait which is found aboic 

lei el of the liyoid bone It is composed of caitilage sun ounded bj i r ° C a ^j lcc j 

tissue and is coieied by a tlim mucous membiane Lateialh it is a ■ 
to the walls of the pliaiynx In two fibioelastic membianes, tie 0 { 

epiglottic fold Antenoilv, the fiee poition of the epiglottis an ic ■ ^ 

the tongue foim the lalleculae (oi glossoepiglottic fossae) w nc i ic o 
side of the glossoepiglottic fold (Fig 255) j^ c j 

The lateial and postenoi walls of the oiopliaiinx extend fr° m * 1 ; 

of a lionzontal line passing In the soft palate to tlie lei el of ano ler 
mg thiougli the hi old bone 


Incidence ^ 

Caicmomas of the peuepiglottic aiea aie seen onli half as often 
of the hypophaijnx Tliei aie encounteied predonnnantli m me 
fifth and sixth decades of life 


CANCER OF RESPIRATORS SYSTEM AND UPPER DIGESTIVE TRACT 


377 


primary lesion to be clinically controlled befoie the neck dissection is ttndci 
taken, and such sterilization of the primary lesion is seldom obtained In addi 
tion, metastatic carcinoma from a pnmarj lesion m the base of the tongue is 
quite often bilateral, and the undertal ing of the double operation with its 
higher operative mortality Mill require further assurance that the risk is worth 
taking Roux Berger reported eight patients well five years after operation 
in a senes of forty two who had radical neck dissections for metastatic epi 
dermoid carcinoma of the base of the tongue Four of these eight, however, 
showed no actual metastatic involvement of the nodes 
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RoFNTGFNTiirRvrv — Bj general agi cement roentgcnthcrapj is the pre 
fened treatment for tumors of the base of the tongue The best results are 
obtained b^ irradiating through two lateral fields protracting treatment from 
four to siv wool s, and following the same principles which have been outlined 
in the treatment of cancer of the tonsil 

External roentgentherapj is almost always fruitless in the treatment of 
epidermoid earcinomns but, on the other hand, the control of the primary 
lesion mav be achieved m ljmphocpitheliomas, transitional cell carcinomas, 
and lvmphosareomns In these the failuies of treatment will be due to in 
adequate irradiation or dosage or to development of the disease outside of the 
field of action 
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Fjg 272 — Carcinoma of the free portion of the epiglottis These tumors usualh show 
'uiperflcial necrosis and although e\tonsi\e are among the most curable of carcinomas of 
the pharvnx 



usuallT r. 4 ir Carclr ' oma of the right phar\ ngoepiglottic fold These are 'rawer w ^ 
free and consequents rather difficult to identif\ as to point of dep 

p non of the epiglottis is curled due to lateral compression 


These are rather 
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Pathology- 

Gross Pathology — Carcinomas of the glossophax xjngcal sulcus extend super 
ficially both o\er the surface of the tongue and o\cr the lateral wall of the 
pharynx and tonsil They arc superficially ncciotic and seldom infiltrate to 
any depth They aie usually accompanied by a unilateral upper cervical 
adenopathy (Fig 266) 

Carcinomas of the glossoepiglottic fossae or \alleculac are noninfiltrating 
They grow in the narrow space between the base of the tongue and the epi 
glottis and usually become deeply excavated (Fig 271) Retention of par 
tides of food in the e\ca\ation causes considerable sccondaiy infection and 
discomfort Very rarely carcinomas of this area will infiltrate tlic muscles 
of the tongue and produce a deep excnaation into that oigan similar to that of 
carcinomas of the base of the tongue Most carcinomas of the valleculae arc 
unilateral An uppei cervical adenopath\ is usually present on one side and 
sometimes on both sides 



of , th ® rI G h i s,dc of the glossoepiglottic fossa (\alle».uU) with see 
ono-iry mmtratton of the epiglottis and pharyngoepigiottlc fold Notice the edema of the right 
raise cora which may repre ent tumor extension through the cartilage of the epiglottis 


Carcinomas of the free portion of the epiglottis are usuilly bulky, picsent 
mg large areas ot spontaneous neciosis and abundant secondary infection 
Their infiltration does not often extend beyond the free border of the epiglottis 
itself, e\en though this border is usually totally destroyed (Fife 272) The 
spontaneous necrosis of these tumors creates considerable sccondaiy infection 
which, in turn, has its repercussions on the general condition of the patient 
A -voluminous, often bilateral, midctmcal adenopathj almost always accom 
panics these tumors 
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Diagnosis 

The diagnosis of cnicniomas of the peiicpigloltie me.i docs not offer gi cat 
difficulties The lesions me usually of a typical caie.momatoiis appeal mice 
and the elmieal nnpi cssion may be easily eonfiiined by biopsy The removal 
ol specimens foi mu loseojnc examination is lather easy jn this men 

When .1 eeivieal adenopathy is the fust symptom, a tboiough s catch lot 
the pi until y lesion in the epiglottis and othei areas of the phaiynx mid mouth 
should ptecede .mv theiapeutie undci taking, foi time exists a gicat minihci 
of othei conditions, benign and malignant, which may he confused with the 
metastatic c ai emomatons mass of the neck The diagnosis of these conditions 
should always he made b\ exclusion il the seaidi foi the piimaty lesion m the 
phaiynx lias hern flintless 



1 U J7l —Sltf tdi nf a ror nil >'no> ion! of Hi; no ft tln«u*ii of tlw n«rk In a 1 °ttlonii of 
imrioi or tie Or. portion ot tie rplllottlir N’otl" tie Ur ripnu m l»lv.r™ prorrm 
tumor ijj in t 


K.idmgi .ipluc examination of the soft tissues of the neck will ' 

of some addil intial mtricst in establishing the limits of extension 0 !l 
( I'hg 271) This is not always possible on phaiyngeal examination 

Differential Diagnosis — Tuberculous udcnilv; may sometimes repioduic a 
pictme of me (astatic caHinoma of the neck If a thorough examine 10 ^ 
the phaiynx and oial cavity fails to icveal any auspicious area or pou 
departme, an aspnation of the cervical mass will most often rcso ' 1C I 
lom of diagnosis 'J’uhciciilous adenopathies usually contain thick ye oi 
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Carcinomas of the phai yngoepiglottic fold expand between, the free portion 
of the epiglottis and the latcial wall Ax a consequence, the epiglottis is 
distorted and the larynx somewhat displaced (Tig 273) Thtse tumors seldom 
infiltrate They become bulky, presenting supcificnl ulcerations, and are at 
tended hv a midcemcal unilateral adenopathy 

Caicinomas of the lateral nail of the oiopliaiynx aic seldom confined to 
the strict anatomic limits of this icgion Most of them extend downward 
to the lateral wall of the hypopharynx and are similar m character to the 
tumors of the latcial wall of the piriform sinus They may infiltrate early 
the lateial wings or snpenoi hoi ns of the thyroid cartilage and sometimes 
quid ly ltvvaclc the internal caiotid arteiy 

Carcinomas of the p ostenor nail of the oropharynx appear as smooth tumc 
factions which grow forwaid narrowing the antciopostcrior diameters of this 
region The tumoi ma\ come m contact with the soft palate and e\en the 
base of the tongue These i ne tumors may finally ulcciate, usually in the 
midlinc because of the ttauma of ingestion of food A bilateial adenopathy 
may 01 may not be present but if present is usually discrete 

Microscopic Pathology — All of the tumors of this area are epidermoid 
caicinomas with a lesser degiee of diffeientiation m general than the epidcr 
mold caicinomas of the oral cayity 

Clinical Evolution 

Very frequently caicinomas of the penepiglottic area will manifest them 
selves by a metastatic cer ical adenopathy, while the primary lesion has given 
no symptoms of its piesence In the majority of eases the only symptom gi\en 
by the primary lesion is merely a slight sore throat or mild odynophagia With 
advancement of the disease, these syanptoms become more marked and dysphagia 
may appear Cough paiticiilarly following ingestion of food, is rather frequent 
Hoarseness is only present in very advanced tumors with accompanvmg edema 
of the false cords Pam is a rare sy mptom 

The general condition of the patient is more lapidly affected than m any 
other group of tumoi s of the pharynx or larynx Because of the dysphagia 
and secondary infection, the patients may lose considerable weight and ap 
pear cachectic 

A vapid giow mg adenopathy of the mid and uppci cervical legions is an 
almost constant finding and depending on the location of the primary lesion 
is very often bilateral These adenopathies me usually lapul growing and 
may acquire Inrge dimensions They form a bulky mass made up of con 
glomerate matted nodes and smaller nodes which may be found m the direc 
tion of the anterior cervical chain 

In the majority of cases of caicinomas of the penepiglottic area, the 
adenopathy may appeal before the pumary lesion has given any symptoms 

Distant motastases to the mediastinum lungs and abdominal y iscera are 
not infrequently found m cases which come to autopsy The percentage is 
among the highest for tumors of the upper air passages 
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tlie conical legion The appeaianee of a left supiael.meulni mass is tv pica! 
of sonic t unions ot the abdominal eant\ and pclns It may be found to pio 
coed fiom adenocai emonias of the stomach or epidcinioid caiemomas of tlic 
conn and although it is more lieqnenl m adv anced cases, it may sometimes 
bo the tint clinical manifestation ot the disease (sentinel node, Vn chow's, 
Ti oisioi VI 

A puman diagnosis ol hi mu liim/iiiu ttnumma 01 oaicuioma developing 
at the expense ot the ombnomc lemnnnts of the bianclnal clefts should alums 
be taken with doubt The o\en\ helming mniontv of such eases which lime 
been lepoited in the past aie netuallv metastatic cai cinemas fiom unsuspected 
phamigeal lesions It bianchiogenic i ai emonias exist, the\ aie an extieme 
1 ai it s 


Cm of id bod if Illinois aie most eommonh found m uidtnduals 10 to (>0 
veils ot age ami do not pi edonnnate m citliei ses The tumoi develops on 
the supenoi antenoi eenical tiiangle of the neck at the lei el of the lufuiea 
turn ot the common caiotnl aiteiv with which the tumoi is nitunateh associated 
The tumoi s max cause piessmc on the esophagus, lnivnx, \agus none, oi 
supenoi eenical ganglion and be the cause of d\ sphagna, da aphonia, etc Titov 
develop slow h and nun i.noh metastasize to icgional nodes Pathologic studv 
will icveal a connective tissue capsule which divides the tumoi into lobules 
These cells have a pale epithelial appeal ancc with a sonicvvh.it gi inulni pioto 
plasm The nuclei aie eccentuc and contain clnomatin The cells usuallv 
contain gtanules having an aftinitv foi cliiome salts, which causes them to 
stain blown These tumoi s mav laielv be bil.itei.il (Phelps) The tie.itment 
of choice is a suigical excision In about 50 pci cent of the cases (Hailing 
ton), this will necessitate a ligation of the caiotid nit civ, which mav have 
fat al consequences Caiotid liodv tumois which develop m the uppei eeivionl 
icgiou ncai the division ot the common caiotid aie laic but have a tv pica 
histologic appeaiancc Tliev usuallv have a long lustoiv of a slow giowfi 


The diagnosis mav be established liv liiopsv 

To summaii/e the diagnosis of oeivie.il tumois, eaicful considci.it ion should 
be given to the lustoiv length of evolution, eonsistenev, position of the mass, 
and the piesence of svmptoms oi phj steal findings clscwhcic m the ,0( ' 
Although an nspnntion biopsv mav not oflei a delnnte diagnosis, it is of h 10,1 
value and should alvvavs pieccdc llic decision of obtaining a loigoi spiinncii 
tluougli incision The diagnosis of epidcinioid caieinoma, lyniphosaicoma, o 
Iv luphoepithelioma of a metastatic mass of the neck should lead to tie 


pieion that a pi mini v lesion exists m the uppei an passages 


Ti catment 

IvOrNTca Mm a uw — Because of then location, high dcgiec ot l.uliosciMt^ 
ltv, and the almost constant piescncc of ccivical adcnop.il hv, caicinoni.is f 
pet lepiglottie aiea aie lceogmzcd to be uiidei the domain of ladiotheiapv 

External locntgcntheiapv is complicated hv the necessity of I1 ' n ^ ur , ( J 
a voluminous eeivical mass in addition to the pi mini v lesion This, o 
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while metastatic adenopathies are most often solid Aspiration of caseous 
material or clear fluid is, however, compatible \Mth a metastatic carcinomatous 
lesion 

A syphilitic adenopafJii/ of the neck is usually a disseminated moderate 
enlargement of many nodes, and they nev or attain great v olume An inflam 
matorv cervical adenopathy mav or ma\ not be bilateral The nodes are as 
a rule, tender and accompany some inflammatory condition of the oral cavity 
or pharynx It should not be forgotten, however, that some forms of lympho 
sarcoma have a pseudoinflammatory clinical behavior Inflammatory condi 
turns are considerably more frequent in younger individuals in whom carci 
nomatous lesions are unusual No clinical diagnosis of inflammatory adeno 
pathy should be made, however, even in young individuals without a thorough 
examination of the nasopharynx where an early lesion may be hidden 

Branchiogemc cysts of the neck may sometimes be confused with a neta 
static adenopathy These usually appear in the upper teivical region just 
below the angle of the mandible and may become very large Their thick wall 
may be an obstacle to the establishment of their cystic nature on clinical ex 
animation Aspiration of a clear fluid will bring about a collapse of the tume 
faction These branchiogemc cysts are more frequently found in young 
individuals 

Thyroglossal cysts occui along the antenoi midline of the neck and con 
scquently are seldom the cause of confusion in the differential diagnosis w ith 
a metastatic adenopathy Dermoid cysts of the neck are more often found 
in early life and are less frequent m the neck than elsewhere The cysts con 
tain well developed structuies (hair, nails, teeth) and may show calcification 
on radiographic* examination In the presence of a solid mass of the neck, an 
aspiration biopsy may be a very helpful procedure which implies no untoward 
effects If a tentative diagnosis of malignant lymphOma is established usually 
an excision of one of the smaller nodes is preferable for histologic study In 
the presence of a lymphomatous mass of the necl , i primary lesion of the 
upper air passages in the base of the tongue, tonsil, nasal fossa, oi nasopharynx 
should be looked for These primary lesions arc usually silent and arc sometimes 
discovered only at autopsy In Hodgkin's disease the nodes have a tendency 
to develop on the anterior lower part of the neck The masses are polylobated 
and the matted nodes conserve some of their individuality There is usually 
considerable periadenitis The removal of one of the smaller nodes will con 
firm the diagnosis The leucemic masses of the nook may offer difficulties 
with the diagnosis m the group of lymphomas In such cases a bone marrow 
biopsy, a blood count a basal metabolic rate, and the condition of the spleen 
will add information of value m the diagnosis 

When aspiration biopsy has given a positive diagnosis of carcinoma and 
no primary lesion has been found in the upper air passages other points of 
origin should be considered Carcinoma of the thyroid may give metastases 
along the anterior cervical chain while a primary lesion m the thyroid is not 
even palpable Such metastatic carcinomas of the thyroid are often labeled 
erroneouslv as aberrant thyroids Carcinomas of the lung may metastasize to 
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of failuie of the tieatment is not the inability to sterilize the pnmaiy lesion, 
but the difficulty of steiilizing oiet sized, sccondauly infected metastasis and 
the spread of the tumor to neighboring aieas Some of the cases which are 
cuied locally may die within the fust tin ee yeais as a consequence of develop 
mcnt of distant metastases Baclesse icpoi ted on 102 patients with epidermoid 
eaicmoma of the callecula and fiee poition of the epiglottis tieated m Coutard’s 
sen ice fiom 1920 to 1938, sixteen of whom weie lnmg and well after five years 
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requires rather large fields of irradiation In order to facilitate the irradia 
tion through moderately large fields without untoward effect on the general 
condition, of the patient the daih dose should be Kept at a low level It is 
fortunate, therefore that the majority of these tumors do not require a large 
daily dose This protraction will diminish the intensity of the reaction of 
the shin and mucous membrane and a\oid greater deterioration of the pa 
tient’s general condition Two lateral fields of irradiation should be used 
If the adenopathy is unilateral one of these fields may not need to be aery 
large and be directed to the pnman lesion onlv On the side of the adenop 
athv the total dose should attain a higher le\el to assure the sterilization of 
the nodes 

As a general rule the patients will develop a dysphagia during the course 
of the treatment because of a radioepithelitis of the mucous membrane Such 
a dvsphagia is unavoidable but it may be kept within limits compatible with 
the ingestion of liquid food In some rare instances where the patient is un 
able to swallow, feeding through a nasal tube may be necessary 

Surgery — Surgical treatment of the adenopathy by means of a necl dis 
section is not an accepted procedure for scseral reasons (1) because the 
histologic characteristics of these tumors are rather undifferentiated , (2) be 
cause the\ are usually bulky and present numerous adhesions (3) because 
they are often bilateral, (4) because treatment of the cerwcal adenopathy 
should require assurance of sterilization of the primary lesion and this is a 
recognized radiotherapeutic problem and (5) because these tumors are highlv 
radiosensitiy e and simultaneous irradiation with the primary lesion may be done 

Cltifthlr vpy —Interstitial irradiation of the cervical nodes with radium 
emanation seeds has been adused Such a procedure may be a good comple 
ment of insufficient external irradiation but in general it has the disadian 
tages of all forms of interstitial irradiation , namely, the lack of homogeneous 
distribution of the necessary dose and the inability to include other possible 
neighboring fossa not suspected of imolyement at the time of curietherapy 

Prognosis 

The prognosis of carcinomas of the periepiglottic area as w ell as that of 
carcinoma of the glossopharyngeal sulcus and posterior wall of the oropharnix 
is a yen good one When these tumors become secondarily infected and there 
is loss of weight and a foul breath the clinical impression is unfay orable 
let a great number of these tumors do well after roent gen therapy, and they 
should always be giyen a chance of recenmg a complete treatment 

In the majority of publications ayailablc, tumors of the periepiglottic area 
arc included m reports of carcinomas of the hvpopharynv The percentage 
of results obtained is largely based on the carcinomas of the periepiglottic 
area Although there ore no ayailable figures to illustrate the fay orable prog 
nosis of this group of tumors, it may be said without hesitancy that they ha\c 
the most fay orable prognosis among carcinomas of the pharynx y\ith the ex 
ccptinn onh of carcinomas of the palatine tonsil The most frequent cause 
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CARCINOMA or THE LARYNGOPHARYNX (HI POPHARYNX) 

With the exception of tumors arising on the posterior wall of the hypo 
pharynx, most carcinomas of this region sooner or later invade the lirynx 
For this reason they have often been erroneously included m the group of 
laryngeal tumors and called “extrinsic” carcinomas of the larynx together 
with other tumors which actually irisc within the larynx 



Ftff 275 — Posterior view of the larynx and larj ngopharynx: showing 1 / piriform sinus 
* ar>l®noeplgloltJ<* fold and S postcrlcold region on the left side a section of the larynx 
allows a \iew Into this organ 

The usual points of origin of carcinoma of the lary ngopharynx are (1) 
posterior ti all (2) lateral nail of the piriform sinus (3) medial uoll of the 
pmform sinus and (4) postcncoid region In this group we are also including 
the rather common carcinoma of the arytenoepiglottic fold t\ hieh arises from the 
limiting border of the hvpopharvnx and endolarynx and anatomically belongs 
as much in one as in the other of these regions Not included in this group 
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phaiynx and the cndolaijnx These limits aic fonned by the flee boideis of 
the epiglottis antenoih and the an tenoepiglot tic folds winch continue them m n 
postenoi and don m\ aid dncetion tow aid the aivtonmds and finally the Hitm- 
an tenoid space in the postenoi midlinc 

The lining oL the hypophannx is lotmcd b\ stiatihcd squamous epithelium 
beneath nliieli aic abundant mucous glands 

Lymphatics — The main 1\ mphatics of the lanngopluuy nx eomeigc tow aid 
an onfice in the tlniolnoid membianc which is equidistant fiom the lnoidbonc 
and the tin i old cai tilage This 01 lfiee also gn es passage to the supenoi lann- 
geal aiten Tluough it the h mphatics find 1 hen exit and immediately foim 
seieial dneigmg ti links which teiminate in the antcnoi and external nodes 
of the mt Pinal yugulai chain (Itoinieie) 

Incidence and Etiology 

Caicinoinas of the lamigophamix and of the limiting boideis of the 
laiynx aie moie common than caicinoinas of the cndolaniix piopei Theie 
aic piobabh tlnee 01 iom In pophai yngeal Illinois foi cien cai ciiioinii of the 
cndolaniix These tuinois aic piedommanth found m males between 40 and 
(>0 jeais oi age One exception is notable — that of caicinoinas of the post 
eiieoid legion the gieat maionti ot which aic found in women In a senes 
of ninety eight eaicinoinas of the posteucoid legion lencwed by Tuiiier, 
eighty -fi\ e y\ ci o found m y\ omen 

Alilbom has pointed out the fiequcncy with y\ Inch eaicinoma of the oial 
cavity, pliamix, oi esophagus m yyomcn is aecompanied by a Plummet -Vinson 
sjndiomo (sideiopenia) This sjndionic has laiely been obsened m 1 10 
United States although it y\as dcscnbcd heie It is chaiacten/cd by anemia 
adiloiliy di la and geneial signs of atiophy of the mucous liiemhi anc, niout i, 
and pliaiynx The disease is piobabh due to sonic alimcntaij deficiency 
Theie is usually a lust on of loss of teeth m eaih life and chionic dysphagia 
About 25 pci cent of the patients show modeiate cnlai gcmeiit of the spleen, 
and koil onychia (spoon-shaped nails) is also often obsened This synciome 
is a tme piecaneei ous condition yylucli may' be piescnt foi many' yenis e oic 
any r manifestation of cancel is found At the Badminheinmet m StoCvio , 
wdieie cnicinomns of tlie liypophniynx liaye been moie frequently 
women than m men, Alilbom obsened that most cases weie associate wi 
Plummei -Vinson sy ndi ome 

Pathology 

Gross Pathology — Caicinoinas of the postenoi watt of the hypophaij^ 
usually extend diffusely and piesent a cential fissmelihe ulcein ion ^ 
lapidly becomes neciotic (Pig 278) They habitually nifiltiate cowl ^ 
toyvaid the esophagus but seldom invade the picveitebial muscles oi an 
poitant stmetme Then adenopathy is usually bilateial { j [C 

Caicmomas of tlie latcial wall of the pvtfoim sinus lapidly j ut , 
lateial wing of the thyroid caitilage Paitly because of the tiauma o 
tion and also because of the liifilti atmg natuic of these tumois, an e 
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FU 2S0 — Minot \ lew of a carcinoma of the medial wall of the piriform sinus showing 
considerable edemi of the m toroid uul nntenoepiglottlc fold and a tumefaction of the leti 
talse coid hiding: the tine coid Because of the marked edema these tumors arc casih ton 
fused with piimaiN caicinomis of the cndolar\n\ uul arc usualh classified ns such Actuim 
the prltnan lesion is outside of the m itomlc limits of the endolmnx 



l it? -SI —Mirror \Ic\\ of a carcinoma of the poster icold region f.l iC ^omcn are no1 
predominant!} in women although carcinomas of tlie lan m oph uj 1,1 
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He 2TC— Larjnffcal >icw of a carcinoma of the posterior wall of the larjngopharjne honing 
flssurcllke ulceration surrounded by nodules 



Flff I'D— Carcinoma of the literal wall of the piriform sinus without Invasion of lie l»r>n* 
anl showing only a slight edema of the antmoll 
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aiea of neuosis develops (Fig 279) This sometimes dissects on botli sides of 
the tin 1 old wing and may pioducc an external tumefaction on the side of the 
laiynx Tumois of the lateial -wall of the hypopliaiynx may lapidly imadc 
the internal taiotid A unilateial adenopathy is almost always piesent 

Caicinomas of the medial wall of the pinfoim sinus may lapidly invade 
the laiynx thiough the laryngeal ventncle, the tiue cord may he infiltiated, and 
the false coid becomes edematous (Fig 280) Invasion of the outei aspect of 
the cucoid caitilage may occui, but this is not fiequent A unilateial mid- 
cel vical adenopathy may oi may not be piesent 

Caicinomas of the postcncoul i cgion aie usually vvell-diffeientiated nodulai 
tumois aiismg on the mucous membiane of the mouth of the esophagus ante- 
1 101 1 v (Fig 281) They mfilti ate insidiously the antenoi vail of the esophagus 
wheie they seem to develop lathei lapidly 7 The giovvtli may 7 become annulai 
once it descends into the esophagus piopei As a consequence of the develop 
ment, the laivnx and the tiaclica aie displaced fonvaid A lovvei cei vical aden 
opathv is pi esent only m a feu cases 

Cancel of the ai ytcnocjnglothc fold is usually an exophytic, typically 
cauliflowei ” type of giovvtli (Fig 282) The tumoi is fuable and extends 
ovei both the laiyngeal and phaiyngeal aspects of the aijtenoepiglottic fold 
(Fig 283) As a consequence tlieie is obstiuction of the pinfoim sinus an 
neighboung edema of the false coid A mideei vical oi lowei cei vical aden 
opathy is piactieally always piesent 

Due to the consideiable second™ y infection which usually accompanies 
these tumois, and also because they lnndei deglutition, neciotizing honchopneu 
moma (aspnation pneiunoma) mav develop Necrosis of the bionclna vva s 
and suppuiation of the lung paienchvma aie mvaiiablv piesent Tlic !S r * u 
tion is lobular and localized to one oi moie bionchopulmonaiy segments >e 
bioncln aie diffusely infected and may contain puiulent maternal en ll 
softening of the involved aieas and often occasional small abscesses maj 
found (Ackennan) 

Mftastatic Spread — The majoiity of caicinomas of the hypopharynx vv 
flist seen piesent metastatic cei vical adenopathy situated along the coins 
the internal jugulai chain of nodes In general the metastatic n ° ce ^ 
voluminous, not veiy haid, and usually suiiounded by peiiadenitis n ‘ 
laie instances the adenopatliv may consist of a gioup of sma mi j 6 
which accompany the moie diffeientiated type of tumoi As a gencK 
the metastatic nodes will be found m the midcervical legion, u som ceiU 
cinomas of the pinfoim sinus and aivtenoepiglottic fold may 7 give a ovv 
cal metastasis which develops towaid the supiaclavicular fossa m 

Cancer of the larynigophaiynx tends to spiead toward the mecia 
through lymphatic peimeation In addition, lapul invasion o rombosis 
jugular vein by the metastatic giovvth may produce canceroiis > ajjtop 
which easily induces blood-borne pulmonaiy metastases In six J '' , ynl ne 
sies of cases with metastatic caicmoma of the neck, Anllis ^ ounc " viscer al 
cases of invasion of the jugulai vein, twenty-four of w'hic i me 
metastases 
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Fie 2S3 —Posterior \tew of a carcinoma of the aotenoepi 
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of the pharynx aie not often seen, but this is because so few are locally stenl 
wed that the patient does not live long enough for the development of such 
metastases 

It has been mentioned befoic that because of dysphagia and accompany 
ing malnutiition and because of fiequent secondary infection and necrosis, a 
paiticulai type of aspiration pneumonia may develop This may occur befoic, 
dui mg, or after treatment It is usually accompanied by only slight fe\cr 
but a rapid pulse Because of these factors (loss of weight, absence of fevci, 
poor general condition), the patient may appear to be the subject of a gen 
ei alwed metastatic spread 

Diagnosis 

The diagnosis of tumois of the laryngophaiynx by indnect pharyngoscope 
offers little difficulty Even m those cases where the coopciation of the pa 
tient cannot be immediately secured, repeated examinations thiough the nniroi 
will contribute more information than will be obtained by direct pliaiyngoscopy 



, 28,' -Sketch of a roentsenosutn of the pharynx ami Hrjnx in a ca £ o^f 

of the lateral wall of the piriform bIiiu** showing invasion of tiic thyroid cirtu 
of its supciior horn 


Roentgenologic Examination —The examination is not tomp etc 
a piofilc louilgenogiain oi the solt tissues of the netk, foi it "m )t 

fui ther detarls as to the topography of the tumor and invasion 01 disp ae ^ 
of the laryngeal cartilages (Eig 284) Tins information is of value » 
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Microscopic Pathology — The overwhelming majority of tumors of the 
hypopharynx are epidermoid carcinomas most of which are rather undifferen 
tiated In general, however, they are less differentiated than carcinomas of 
the endolarynx 

Clinical Evolution 

The most common first symptom of carcinomas of the hypopharynx is the 
appearance of odynophagia , which is sometimes unilateral Progressive dys 
phagia will also be present and this will rapidly contribute to loss of weight and 
asthenia Otalgia on the same side as the lesion often follows closely the appear 
ance of the first symptom Hoarseness is only present when the tumor has 
invaded the larynx or produced sufficient displacement of it to interfere with 
phonation Cough , particularly after ingestion of food, may be present, and 
in some cases it is almost constant Dyspnea is very rare being present more 
often in those tumors of the piriform sinus which invade the larynx and ob 
struct the glottis In general, respirator} difficulty, when present is no* very 
marked Local pain m either side of the neck maj occur and will be paiticu 
larly intense in those tumors which have invaded the cartilaginous structures 
of the larynx Hemoptysis is very rarely observed, but when present, is sen 
ous, betraying m most instances the m\ asion of the carotid 

Most tumors of the hypopharynx are secondarily infected and necrotic 
causing malodorous breath Occasionally there mav be expectoration of necrotic 
material, fragments of the tumor, or cartilage 

Metastatic nodes in the cervical region are most often unilateral They 
follow closely the appearance of the first symptoms, but m some instances the 
adenopathy may be the first clinical sign of disease This may lead to an erro 
neons diagnosis if the primary lesion is not suspected These metastatic nodes 
usually grow rapidly and become voluminous They are soft and movable 
and may be found anywhere along the sternocleidomastoid muscle but most 
commonly are present in the midcervical region However, submaxillary and 
supraclavicular nodes may also be observed This type of adenopathy seldom 
produces pain but when pam is present it is associated with small noncon 
fluent hard, rapidly fixed nodes (well differentiated carcinomas) 

Some tumors of the lateral wall of the pharynx present a tumefaction in 
the midcervical region at the level of the posterior border of the thyroid 
cartilage This tumefaction is usually due to direct extension of the tumoi 
and secondary infection and should not he confused with an adenopathy Car 
emomas of the mouth of the esophagus may displace the larynx and trachci 
forw ard and giv c a clinical impression of goiter 

Distant mctastascs arc seldom found m the early stages of the disease 
lmt they usually develop sometime during its course Coutard reported on 
eighty^ nine patients with carcinoma of the hypopharynx, nineteen of whom 
(21 per cent) remained locally cured two years after roentgentherapy Ten 
of these nineteen patients died from pulmonary, hepatic and osseous metas 
tascs three to seven years after the treatment while the primary lesion was 
apparently controlled It is obvious that distant metastases from carcinoma 
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they are present mostly m the lowei lobes (Fig 287) These changes are 
characterized by a patchy cloudiness, but, as the disease progresses, areas of 
raief action may appeal m the centei of the opaque aieas (LeMone) 

The retropharyngeal abscess is a soft, fluctuant, nonuleerated hemispheric 
tumefaction arising from the lateral and postenoi wall of the hypopharynx 
This benign condition offeis the most common problem of differential diagnosis 
Digital palpation will piobably be sufficient to establish the diagnosis 



Fig 286 —Sketch of a roentgenogram in a case of alf of the "esophacn' 

showing obstruction of the trachea bj a tumor de\elopin? tumor is on the anterior 

A small amount of barium helps in demonstrating that most of the tumor 
wall of the esophagus 


Treatment 


Surgeri — A lthough a good approach to these tiimois may be had^Jj 
:'al oi medial pharyngotoiny, complete excision of laij ngop WD 1 " 


lateral oi medial pharyngotomy, complete 
mors is piactically impossible Moieotei, the opeiation 
because of the usual undifferentiated pathologic chaiactei of t ^patient 


conti amdicatea 


and 


the imaiiably accompanying metastases Nett reported ™ 
with tumors of the liypophaiynx tieated suigically, one o " Ion 
set en y T ears but died of local l eminence icoid caru 

Since lriadiation is of no avail in the tieatinent of the is 

nomas and because adenopathy is laie in such cases, suigica 01 ] a j Jor jou‘- 
justified This usually implies the necessity of a laryngectomy n ' v ][C j,as 
plastic lepair of the pharynx Undei veiy skilled hands, this pi 
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lining the position and size of the fields of irradiation In tumors of the 
retrocncoid area and in some tumors of the piriform sinus, the simple profile 
roentgenogram waj be complemented by another taken while maintaining air 
under pressure m the pharynx (Valsalva’s maneuver) This procedure allows 
a certain amount of air to enter the upper portion of the esophagus and gives 
a better outline of the region which is being investigated Also in tumors 
of this region, added information may be obtained by taking roentgenograms 
immediately aftei the patient swallows a spoonful of thick opaque material 
(Fig 286) 



l Is — sj tcli of a rxnlgcnoKmm In m c if circtnonn of th jio t noi "ill of tlw 
1 mneoj hir>nx Notico iiicu • 1 tlilckm of tin p t ilor "ill in 1 iir kii| irltUi In It* 
outline 

Biopsy — A biopsy can always be easily obtained from tumors of the by 
popharvnv through direct or indirect pharyngoscope The only difficulty is 
tint vciv often onlv necrotic mateiial is obtained at the first tml and the 
biopsv has to be repcited An aspn ition biopsv of metastitic cervical nodes 
should ilwav s be performed as *1 matter of record 

Differential Diagnosis — A roentgcnogiam of the chest should always be 
taken m patients with carcinoma of the hv pophary n\ foi investigation of 
mediastinal metastases But in cases of accompanvmg bronchopneumonia, it 
should not be forgotten that a roentgenogram of the clicst may give the false 
impression of pulmonary metastases It should be noted however, that the 
changes found in aspiration pneumonia have a lobular distribution and that 
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One of the reasons for the necessity of protracted treatments is the large 
size of field usually necessary foi the irradiation of these tumors , for, in gen 
eial, it is more satisfactory to treat both the primary lesion and the metastases 
in the same field In raie instances it may be preferable to treat them sepa- 
lately The large size of field implies greatei general reactions on the part 
of the patient and also more marked reactions of the skm, mucous membrane, 
and r asculoconnective tissue These reactions cannot be avoided but they may 
be brought to a minimum by the use of small daily doses and careful clinical 
observation As the tumoi and its adenopathy reduce m volume, the size of 
the field may be diminished propoitionately and the daily dose mci eased 
At any’ late, carcinomas of the laryngopharynx, unlike some laryngeal carci 
nomas, do not seem to requite a high daily dosage 

Irradiation through excessively lai ge fields, including the entire potential 
area of metastasis from the mastoid to the clavicle, leads only to failure In 
practice, the field of irradiation should include the entire tumor area but 
should be as small as possible 

In studying his large series of treated carcinomas of the upper air pas 
sages, Coutard noticed that the gieatest number of cured patients had been 
gn en treatment in fourteen, twenty-eight, and forty -two days These periods 
of time coi respond to the usual appearance of radioepithelitis of the mucous 
membiane (fouiteen days) and ladioepideimitis of the skm (twenty-eight days; 
and led to the hypothesis that there v as a certain periodicity m the radio 
sensitiMty of epidermoid caicinomas On this basis, Coutard conducted his 
tieatments in periods of six weeks, gmng a maximum daily dose around the 
end of the second, the fourth, and the sixth weeks This has not as yet con 
tnbuted any improved results, but the technique is an interesting one wi 
applicable advantage m ceitain eases, as, for instance, in the treatment o 
solitary adenopathies 

Because radical neck dissections aftei radiotherapeutic treatment of P rl 
maiy lesions of the tongue have been so successful, it has been suggeste a 
ceivical adenopathies from carcinomas of the hypopharynx also be trea^ 
surgically after roentgentheiapy to the pumary lesion Others deny t e ' a 
of neck dissection m these instances and advise the implantation o ra ^ 
emanation seeds into the metastatic node after surgical exposure T esc ^ 
bmed procedures do not take into consideration that most failures in . 
treatment are due either to nonstenlization of the primary lesion ra ® r 
that of its metastatic implant or to the failure to heal a large area ° 
seated pharyngeal necrosis A thoroughly planned course of roentgen 
to the primary and secondary lesions is most satisfactory, althoug 1 no 
successful || 

Daily observation of the tumor during the coutse of roentgentheiapj 
contribute the best information as to its radiosensitivity by obseivmg 
of its regression as w ell as that of its adenopathy This is of u mos ^ 
tance, for by close scrutiny the reactions of the mucous mem rane a ^ ^ 
skin may be kept within safe bounds Proper nourishment of the P 
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gnen some fair results Graham repoited that of a group of fifteen patients 
with carcinomas of the postcricoid area who had radical operations, two were 
living for periods of fifteen and twenty four years, respectrv ely 

When dysphagia has become very marked, nourishment has to be admin 
istered through a nasal catheter This method will often eliminate the aspira 
tion of fluid into the bronchi However, in extreme cases the passage of a 
catheter is not always possible and a gastrotomy may be necessary In those 
patients in whom invasion of the larynx has resulted in a glottic or supra 
glottic obstruction, the respiratory difficulty may be such that a tracheotomy 
is indicated However, m the majority of cases, the respiratory difficulty will 
be due to supraglottic obstruction for which a tracheotomy is unnecessary 



Ele -S7 — Roentgenognm of the cheat showing typical necrotizing pneumonia character 
izea by patchy areas of Increase 1 density which could be confused with metastatic carcinoma 
(From AcKerman L. V Wiley II and L/C Mone D A Am J Roentgenol 1945 ) 


Rocntcfntucp «j>y — Early trials of roentgentherapy consisting of large 
total doses over a short period of time for carcinomas of the laryngopharynx 
offered nothing but n certain amount of palliation Coutard, in elongating the 
treatment over a period of several weeks, conducted his treatment under clvn 
icol control and for the first time roentgentherapy contributed permanent 
cures Protraction of roentgentherapy over a period of five to six weeks 
allows the administration of a sufficiently large total dose while it eliminates 
the disadvantage of general reaction of the patient and diminishes the risk of 
radionecrosis frequently resulting from an cxcessn e daily dosage 
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The lelutne piognosis is best (stablislied on the basis of point of ongm 
Most cuiable among these eai cmomas aie tliose atising on the postenor nail 
of the phaijnx which seldom imadc any vital oigan Carcinomas of the 
arytenoepiglottic fold, e\en though lolummous and accompanied bj large 
metastatic nodes, also lia\c a favoiable piognosis fRcgato) Caiemomas of 
the pinfoim sinus, whethci of the medial 01 lateial walls, aie seldom curable 
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CARCINOMA OP TIIE ENDOhARYNX 

There is at piesent unquestionable confusion in tlic medical literature 
to the definition of a caicinoma of the laijnx Manj caicinomas ^ 

arising and de\eloping inside the laiynx aie called “extralaijngea , an 
usually carcinomas which arise outside of the latynx itself are also ca 
laryngeal tumors 

Originally the terms intrinsic and extrinsic weie meant to define ti ^ 
arising respectively inside or outside of the laiynx but which in one waj 
another affected the laiyngeal structures Because the teim intrinsic ^ was 
synonymous with operable carcinoma of the larynx, its significance ms ^ 
with the concept of operability, and consequently it has not ha _ ff cre nt 
meaning through the time, nor does it mean the same thing to t le 1 
authors Most surgeons use the term intrinsic to define carcinoma ^ 
glottis, that is, actually of the local cord or anterior commissure ^ 
be more logical to call those tumors carcinomas of the xocal cor t inn 
them the confusing term of intrinsic carcinomas 
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The most common cause of failure to cure these tumors is the extensive 
destruction of tissue by the tumor and lack of proper repair This is par 
ticularly true when the patient is in poor general condition Sometimes the 
carcinoma is less radiosensitive because of secondary infection and coexisting 
edema, and its sterilization is consequently impossible Finally, some patients 
die during the course of treatment or shortly afterward from pulmonary com 
plications A fatal hemorrhage sometimes occurs suddenly in the course of 
treatment of carcinoma of the lateral wall of the pharynx 

If bronchopneumonia should occur, its best treatment is roentgentherapy 
given through large fields to both lung areas Ackerman reported on a series 
of fourteen patients with necrotizing pneumonia, two of whom recovered after 
radiotherapy of the lung areas He pointed out the lack of effectiveness of 
sulfonamides in these patients Streptomycin may prove to be an effective agent 



Fig 2SS — Schematic representation of a carcinoma of the lateral wall of the piriform 
sinus infiltrating the thjrold cartilage and the common carotid artery In these cases fatal 
hemorrhage in the course of treatment is not uncommon 

Prognosis 

In the treatment of carcinomas of the laryngopharynx, permanent cures 
are only obtained through painstaking administration of roentgentherapy 
Coutard reported on a series of 200 patients with carcinoma of the hypo 
pharynx of whom twenty three (11 per cent) were well and without symptoms 
five years or longer Coutard observed that although 60 per cent of these 
patients were well one year after the treatment, this figure rapidly dropped 
to 30 per cent at the end of the second y ear because of local recurrences The 
number of cures dropped in the succeeding years mostly because of distant 
metastasis 

It may be concluded that patients with carcinoma of the hypopharjnx 
treated by roentgentherapv who have lived two years after treatment, have 
greater chances of developing a distant metastasis than a local recurrence 
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membrane (Fig 290) Immediately beloi. the false cords are found the lan n- 
geal tentncles or lentneles of Morgagni Their roof is formed by the false 
cords and their floor by the upper surface of the true cords Lateral!} the 
tentriclcs lie tcry close to the ving of the thyroid cartilage and posteiolater- 
ally they arc tery near the anterior limits of the piriform sinus, separated 
only by a thin layer of muscle, connective tissue, and mucous membrane 
(Fig 276) 



Fit 2:9— Po t'-rjor o! the Uonr - 1th a frontal -ccOon^iroach^^ 1^1 ^ 

Earjmtcal -all of th» (-pi-guttis ! false cord J c 4- '’ions of th» c-l- 

ubglottic area Notice also a ‘cction of the thjrobl cartilar- 
cirtilac< at liR<r^nt 1< els 


The glottis is formed by the true vocal cords, vhich c ’^ en ed- e 

tenor angle of the thyroid cartilage to the arytenoids Only t -ir ' ^ 1fl 
is visible on laiingtal < 'animation Laterals tint (ontniuo i- n ^ ^ j, 
form tin II oo i oi t lie vcntinlc Bclo t the glottis tin lanir na* ^ ( 

of an imciW runnel The subglottic region is pi'-t iimu"buU ^ ^ , 
line (Olds At this It tel the lumen of the lanir is < om-id' labl cm< 
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It w reasonable to include in the same group all carcinomas of the endo 
larynx, ■whether they are operable or not, mainly because of the fac* that 
unlike laryngopharyngeal tumors they rarely metastasize to the cervical nodes 
Also, endolaryngeal carcinomas have a more favorable prognosis in general 
than tumors of the hypopharynx 

The term carcinoma of the endolarynx includes all those tumors arising 
from the various laryngeal structuies The differentiation of the point of 
origin of these tumors is impoitant m determining the treatment and for 
establishing the prognosis Indeed, in some extensiv o cases, it may be impos 
sible to establish this point of departure, but this is no argument against the 
classification of eailier cases whenevci possible The point of origin may 
make itself evident in the course of radiotherapy These points of origin of 
carcinoma within the larynx present different clinical, pathologic, and diag 
nostic features which will be described sepaiately The following points of 
origin are recognized as separate clinical entities carcinoma of the laryngeal 
wall of the epiglottis, carcinoma of the false cord carcinoma of the laryn 
geal ventricle carcinoma of the true cord, carcinoma of the subglottis 

Excluded fioir this group are tumors arising in the arytenoepiglottic fold 
or free border of the epiglottis, which actually develop on both sides of the 
limiting lines of the endolarynx These tumors have a different pathologic 
chaiactci and ate considered separately in the chapters on laryngopharyngeal 
and oropharyngeal tumors 

Anatomy 

The larynx is situated m front of and just immediately below the hypo 
ph irynx The skeleton of the larynx is formed by three mam caitilages the 
epiglottis, the thyroid, and the cricoid, which are strongly interconnected bv 
ligaments In addition, just on the rim of the cricoid posteriorly and on both 
sides of the midlinc there arc the arytenoid cartilages and the cartilages of 
Santorini, winch aie covered by numerous muscles and lined by a columnar 
ciliated epithelium It is only on the free border of the true cord and on 
isolated areas of the false cords that the mucosa of the larvnx is squamous 
in nature The number of areas of squamous metaplasia increases with age 

The endolarynx is usually divided into three portions the vestibule or 
supraglottic portion, the glottis, and the subglottic portion The vestibule is 
formed anteriorly by the laryngeal wall of the epiglottis This is a triangular 
surface extending from the free border of the epiglottis to the anterior tom 
missurc of the vocal cords (1 ig 2S9) laterally the vestibule is formed bv 
the false cords, which arc made up of clastic tissue covered by mucous mcm 
brnne and which extend from the laryngeal wall of the epiglottis to the ary 
to no ids l'ostcrolaterallv the false cords arc continuous with the nryteno 
epiglottic fold which forms the posterolateral rim of the larynx Tust behind 
the false cords and on each side of the nudlme arc found the ary ttnouls These 
are two globular structures separated bv a small space and composed of the 
arytenoid cartilages ligaments conneetnc tissue and the overlying mucous 
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in the supraglottic region and it lacks the ability to expand because of the 
heavy cricoid cartilage which surrounds it 

Lymphatics — The network, of lymphatics of the cndolarynx is rather sparse, 
particularly at the level of the glottis The lymphatics of the supraglottic 
region are richer, particularly on the superior surface of the false cords Some 
of these lymphatics, after perforating the tliyrohjoid membrane, end in the 



„ rap — Lateral view of the Itrynx showing a a cro s ccllon at the anterior nil (line 
, ■ ... lr . K< - o “r<l c sections f the enrol I cart Mice / the laryngeal wall of the 

epiglottis Ml It drat relation hip with th pr< epMottlc apace r false cord a opening of 
the larjngcal \entrlcle 1 true cor I subglottic area 6 ary t«“nol 1 region 7 arytenoeplglottlc 
foil with a rcctangulsr section to show Its thickness and relationship to the piriform sinus 
an I 8 free portion of the epiglottis 


jugular nodes of the upper cervical region (1 ig 291) The few hmphatics 
of the subglottic region end in a pretracheal node in the lower anterior mid 
line of the neck 

The lymphatics of the endolannx are meager l»j contrast with those of 
the phnrv ngolnrvnx 
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Incidence and Etiology 

Caiemomis ol the endolaiynx constitute about 1 pci cent of all foirns of 
cancel It is infrequently found m Negroes and the yellow laces It is most 
often found m men in their fourth, fifth, and sixth decades It is very rare 
in women (approximately 2 per cent) Syphilis and tobacco have been in 
criminated as causative agents, but syphilis apparently plays a more impor 
tant role in carcinoma of the tongue, ind the lien generation of female smokers 
has not produced any appreciable increase in the proportion of carcinomas 
of the larynx in women Carcinoma of the larynx does not seem to occur 
more frequently in patients with chronic cough or expectoration both of 
which expose the larynx unquestionably to a great deal of chronic irritation 
Vocal excess may be a factor in some cases 

Pathology 

Gross Pathology — Tumors of the endolarynx most frequently present a 
combination of ulceration and outgrowth They infiltrate in different direc 
tions and m\ade different structures, depending on their point of origin 

Carcinomas of the laryngeal surface of the epiglottis arise almost in direct 
contact with the epiglottic cartilage They easily invade and perforate this 
structure and extend without resistance into the pre epiglottic space (Fig 293) 
Carcinomas of the false cord usually arise on the anterior half of its *>ur 
face, close to the laryngeal wall of the epiglottis (Hgs 294 and 295) The 
base of the ulceration may be necrotic and there will usually be some sur 
rounding edema winch may include the arytenoid In their lateral extension, 
they often reach the thyroid cartilage and may invade it (rig 296) They 
also may extend anteriorly toward the laryngeal wall of the epiglottis and 
to the false cord of the opposite side In this process the laryngeal ventricle 
becomes obliterated (rig 296), and the tumor may come in contact with the 
true cord hut actual mv asion of the true cord only occurs in ad\ anced cases 
Carcinomas of the laryngeal ventricle are probably more common than lias 
been suspected The ulceration is usually hidden within tlvc ventricle The 
tumor extends tow ard the false cord, producing a bull y, nonulcerated tumc 
faction on the larvngcal vestibule (Tig 208) Invasion of the thyroid cartilage 
occurs almost constantly and early in the development of these tumors (Fig 
299) The thin laver of muscles lving next to the lateral wing of the thyroid 
is also invaded and the si in ulcerated in late stages Posterolateral extension 
of tumors of the laryngeal ventricle results in obliteration of the piriform sinus 
but seldom m ulceration of the mucous membrane m this area 

True cord is the most common of all the single points of origin of car 
emoma within the larynx Tarly lesions appear as nonulcerated tumefactions 
of the anterior third of the true cord or as papillary growths with a tvpicnl 
ragged appearance (rigs 300 and 301) As the disease extends there may be 
accompany mg edema of the false cord There is often extension to the op 
posite vocal cord through the anterior commissure Infiltration of the sub 
glottis is not uncommon (rig 304) Carcinomas of the vocal cord mav easily 
invade the thvroid cartilage at the lower half of its anterior midlnie 
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F*ig» OQQ . C, . ' - ~ vv^«» • — 

marked deformita” f r °ntal section of carcinoma of the Iar>ns*_al •• 

nrutration of the thMtdd cartilage and outside tumefaction 


and nothing but consnh r iblc deformin can be observed 
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"04 —Mirror view of a carcinoma of the rlsht false cord partially hldhiR the true cord 
with a slight edema of the arytenoid and diminution of mobility of the rlpht hernllarynx 
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Tig 303 — Mirror \iev. of a carcinoma of the true cord showing some papillao outgrowth 
on the anterior half but also edema of the posterior half with fixation of the right hemiiarja* 
The presence of edema and fixation denotes infiltration be-sond the \ isible areas 



section of an infiltrating carcinoma of the true core snov 
edema and diffuse infiltration of the surrounding 
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Carcinomas of the subglottis are usually submucous tumefactions adheient 
to the cricoid cartilage and with little supeificial ulceiation (Fig 306) Deep 
infiltration of the cord is usually present, but rarely this will result in an 
ulceration Subglottic lesions usually develop on the anterior half of this 
nairow space 

Metastatic Spread — Metastases occur only very rarely m carcinomas of 
the endolarynx Because of conflicting classifications, it is impossible to give 
a true incidence of metastases When the abox e classification is adopted and 
all these tumois are included as caiemomas of the endolarynx, about 10 per 
cent of the patients will show a metastasis some time during the course of the 
disease The mam offenders aie the supiaglottic tumors Then metastatic 
nodes aie found high m the antenoi eeixieal chain Occasionally a subglottic 
tumor will metastasize to a pietraeheal node 

Microscopic Pathology —Although the lining of the endolaiynx is fuimed 
by columnai epithelium, the oxeiwhelmmg majonty of caiemomas aiismgin 
this ai ea ai e epideimoid in liatuie, developing by metaplasia The most highly 
diffeientiated of these caiemomas, howexei, are found to develop fiom the 
tine coid the free boulei of w Inch is coveied by a squamous epithelium Baie 
cases of adenocaiemomas of the endolaiynx haxe been leported and also a 
few iaie saieomas Most of the undiffeientiated caiemomas of the larynx arise 
in the supiaglottic aiea 

Clinical Evolution 

Hie most common piesetiting sjmptom in caicinoma of the endohujnx is 
hoaiseness The chaiactci ot this hoarseness is an important factor m f e 
clinical histoiy Patients with caiemomas of the local cold will usuall) haie 
a piogressnely increasing hoaiseness which might end in almost compete 
aphonia Patients with tumois of the supraglottic aiea will usuallj piesen 
an intermittent hoaiseness with mteivals of peifectly noimal voice 

Dyspnea is often found in patients with caicinoma of the endolarjnx 
It is practically never present oi important m those with supiaglottic h im0 J s 
With tumois of the vocal coid, the intensity of the dyspnea will usua x ® 
pend on the presence or absence of subglottic extension With tumois o 
subglottis, dyspnea is often a presenting symptom and it lapidly becomes x 
maiked 

Cough is not a common symptom It may only occur aftei degluP 
Cough and associated expectoration may, however, he present in g o rg 
subglottic tumors Odynophagia is more commonly associated wi ' 
of the laryngopharynx, but m advanced endolaryngeal cases it may “ . ^ 
present Otalgia occurs on the same side as the lesion when there is a i # 
secondary infection Local pain is exceptionally present and it is ; fce 
sign of invasion of the cartilage Hemoptysis is also uncommon u 
present m some vestibular tumors _ , , r oc 

Left to themselves, carcinomas of the endolarynx will soonei or ^^ g 
elude the air passage and necessitate a tracheotomy Supraglo fo]< ] 

may extend to the free portion of the epiglottis and the aiytenoepig {hcsc 
and be, m their later stages, unrecognizable from tumors whic ar 
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the angle of the mandible Less often a node may be found on the anterior 
lowei midline of the neck in front of the trachea 

Indirect Laryngoscopy — When hoarseness is piesent, an indirect laiyn 
goscopy should never be defeired It is possible that the classic proceduie 
for this examination, requiring a daikened loom, a special floor lamp, and 



Fig 308 —Sketch of a roentgenogram of a normal adult nja'e sliowjng (rcc portion of 
thyroid cart.lage s, cricoid cartilage s, base of the tongue 5, vaiiec an(J 3 !arJ nS e’ 

epiglottis 7, laryngeal wall of the epiglottis, S, arj tenoepiglottlo to 
ventricle 


a head mmoi, may account foi the fact that few piactitioncis aic 
pei form an indirect laryngoscopy This examination icquires no c ^ {o 

nary skill and m these times, when all semoi medical students " no cop) 

use an ophthalmoscope, it is indeed paradoxical that an nicnec J 
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limiting areas As it has been stated invasion of the shin m the anterior 
midhne is not uncommon in advanced carcinomas of the ventricle Death 
usinllj occurs because of pulmonarv complications ( \ckcrman) 

Diagnosis 

Clinical Examination — External inspection and palpation of the larynx is 
a very important factor which is usualh disregarded The larjnx maj be 
displaced and the sjmmetrj of the thjroid cartilage disrupted when tumoi 
iftcr invading the cirtilagc, has spread over its external surface The tumc 
faction so produced b> direct extension should not be confused with metastatic 
adenopathj 



The literal mobilization of the Inrwix igamst the spine produces n noise 
the thyroi crtcbral cracllc This occurs on both sides of the midlinc bj the 
contact of the posterior border of the thvroul cartilage and the cervical column 
In carcinoma of the cndolarvnx this “crackle ’ mav not he present on the 
side of the lesion which mav be evidence that tumor lias invaded posteriorly 
interfering with the normal excursion of the thvroid cartilage Neighboring 
edema mav m itself sufiice to give this impression, but the absence of the 
thvro vertebral ‘ crackle’ mav he taken as a strong sign that tumor has ex 
tended hevond the limits for which a total larvngcctomv would he successful 
Complete p ilpatton of the noil will include the search for an adenopathj 
n rare finding m carcinoma of the cndolarvnx When a metastatic node is 
present it will he found more commonH on the anterior jugular chain below 
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larynx This is achieved alternately by requesting the patient, to breathe 
deeplj and to pioduce the sounds eh and ce Onlj af tei repeated alternation? 
of bieathing and phonation can the anterior commissure of the meal coids be 
seen When a tumoi is discoveied, the exact limits of its extension and 
its effect upon the mobility of the larynx should be noted, as veil as the 
symmetiy ot asjmmctiy of the pmform sinuses "When theie is lespnaton 
difficulty, it is impoitant to note vhethei the distinction is glottic, supra 
glottic, 01 subglottic 



F. s 310— Sketch ot a roentgenogram of the larjnx JJ- ofthe^ Trow" cartilage »n tl» 
<otil shovwnp earl> extension and destruction of the louer p r 
aiit«fior midiine u.ml extension to the subglottis 

On indnect laryiigoscopic examination, it maj some Jits be ^ 
the epiglottis is bent towaid the postenoi vail of the phannx a ; 

coids aie not entirely visible This usually occurs m tumoi s ot ue are D no! 
vail of the epiglottis and is a valuing against examinations . rvnS js 
thorough In tumors of the supiaglottic aiea, the mobi i j o fflors 0 f 

seldom impaiied unless it be by the bulk of the tumoi itse r01is iderably 
the glottis and subglottis, the mobility of the laiynx ma> >c because of 
diminished oi entn ely abolished on one side Tins usua 3 ot 
infiltration of muscles . mablc use 

The modem mtioduction of direct laiyngoscopy vith its nn ^ nl( i ir cct 
fulness does not eliminate, and, m fact, cannot substitute en ne ^ f},r 

laiyngoscopy The indirect laijmgoscopy permits a steieoscop ^ are 

larynx vith gi eater sense of depth and the moiements o 
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should be considered the gift of a specialist Indirect laryngoscopic txami 
nation is grcatl) simplified by the use of a portable electric headlight 

For an indirect larjngoscopy, the patient should be sitting m front and 
slightly at a lower level than the examiner In some instances a better -view 
ma> be obtained with the examiner standing and with the patient's head hy 
percxtended This permits a good view of the anterior commissure of the 



vocnl tonls \n anesthetic is not ncccssarv os a general rule, and its use 
should be limited to those patients in whom complete relaxation is unobtain 
able The patient must be cnttrclv at rest (lax) 

In on indirect hrvngoscopj the examiner should observe the svmmetrv 
of the Hrj ngeal structures and also of the movements of both sides of the 
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Aitih oi \ rwntvtnocr^m in i <1-0 


« , j - r luownn of tin hnnsxnl \intrMc vhowlnp 

utl!HU ' destitution of tho Uwrohl urtilico on one <we 


In Ifido Lebotgne mtioduood ihe tomoei iplne studj of the nor mil mil 
| 1 ' 10 0 '~' 0 ' It'Jnx Tomogi ypliv k also known rs plamgi iplia , sti itisrapk' 
mimogiaphv and bodv section i ldiogi ipln Lebotgne *s exhutstne nne<ti 
UM1 01 t1l ° 1101 mal and pitliologio lnyn\ is a definite addition to oitrnn'ttn 
tins legion of the bodv The tomogi 1111 s is a complement 01 th*' 
jj U ' u 1 0,0111 genogianis peinut tlie almost exact e\ ilintion of the sprenl ot 
n U “ 10r m n11 Plnnes and me pnitienliilv useful in the tumors ot the tape 
01 vt a nils) and lent nele iPigs 313 314 indSlo) 

ls In most instances of cai einoina of the endolai'irc t lie diuntO' 1 ' 

essuiTT ' ,°^ nious In e\eiv instance inn ei tlieless microscopic pioot t' 
"eseon ' al \ aeeoi dniglv a Inopsv should he seemed tluongh lndueet 
hrviuc' - U eUcc „V' e l°°'il anesthesia is usinllv requisite lliopsi of the 
is o ten diffienlt requiring special instillments md consider »Me ex 
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better appreciated The direct larjngoscopy gives a monocular view of the 
larynx Because of the trauma of the instiument used and the corresponding 
reaction of the patient, the laijnx becomes ligid and quickly edematous A 
direct lax jmgoscopj , howcvci, is sometimes nccessaij for proper visualization 
of certain tumors of the larjngeal wall of the epiglottis or anterioi commissure 
and for obtaining certain biopsj specimens 



ria 311 —Sketch of a roentgenogram of the liryjix In a case of carcinoma of the larjngeal 
wall of the epiglottis showing Irregularities in that aiea and dccalciflcation of the thjrold 
caitllagc on the anterior nildlinc 

Roentgenologic Examination — Coutaid introduced the radiographic exam 
ination of the larynx in 1922 This method of examination has become a 
valuable adjunct of the larjngoscopic examination in cancer of the endolarynx 
A profile roentgenogram of the soft tissues of the neck is taken, centering the 
x raj hcam as accurately as possible at the level of the disease This is a verj 
important factor m the interpretation of the results, which requires a thor 
ough knowledge of the radiographic appearance of a normal larynx as well as 
of the chronology of calcification of laryngeal cartilages in the normal jndi 
vulual The radiographic examination gives a better perception of the topog 
raphj of the tumor than the simple larjngoscopic examination Some appar 
cntly small carcinomas of the vocal cord maj show extensive invasion of the 
subglottis (Fig 310) 

Some carcinomas of the larjngeal wall of the epiglottis may have invaded 
the pro epiglottic space (Ihg 311) By direct invasion, destruction of the 
laryngeal cartilages mnj have taken plaee but this is often difficult to inter 
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and veiy laiely, if at all, piimaiy in this oigan A radiogiaplue examination 
of the lungs mil consequently he of gieat value m establishing the differentia' 
diagnosis 

A laiyngocclc may be easily confused with a timioi of the Iaiyngeal len- 
tncle They pioduce lionulceiated lumefaetions of the false coid' Howeiei, 
they usually have a long lustoiy r and liiteiinittent penods of leimssion Per 
cussion of the ai ea of the Iai ynx w ill result in some cases m a pecuhai uni 
lateial lesonancc A piofile roentgenogiam of the soft tissues of the neck 
may show an abnoimal an bubble supeiimposed on the aiea of the false coid 
and epiglottis (Fig 31G) In those eases a tomogiam of the laiynx is leiy 
useful m leieahng tlie existence of an an space lateial to the laiynx (Fig 
315) The laiyngocele may be filled with mucus and m that case it will be 
moie difficult to diagnose 



. Wig. 311 ~SKetch of a tomogram of the launx in a case of carcinoma of the false : cord 
Notice obliteiation of the larj ngeal ventricle and bulging into the piriform sinus ‘ i 
^ Leborgne Director Instituto cle Radiologia de l*x Aoistencia Public* Montevideo ur o 


Keiatosis of the laiynx (leucoplakia, paeliy donna) is a lelatively common 
benign condition most fieqnently obseived m adult males, a ceitain mini ei 
of these cases, howevei, eitliei become oi piedispose to the development o 
caicmoma, although this cannot be anticipated m any ease (Cleif) Patien s 
until keiatosis of the laiymx should be obseived closely 

Acute respnatoiy conditions may be tlie cause of hoaiseness, but the i 
feiential diagnosis can be easily made when invasion of tlie mucosa is F' es ® 
and theie is no tumefaction Snigeis’ nodes aie small, salient points on 
fiee surface of the true colds and aie usually bilateial Tubeictilous turn 
factions may be encounteied, although larelv, m the intei aiytenoi S P 
1 apillomas of the tme cord are usually vdntish, giapekke giowtis, us 
pedunculated, and move easily m and out of the glottis with the modems 
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perience It should preferably be left to the specialist At tiroes, the obten 
tion of a biopsy is impossible as, for instance, in carcinomas of the laryngeal 
ventricle where the ulceration is not risible, and consequently the biopsy on 
the smooth surface of the tumefaction will bnng nothing but normal epithelium 
Some advanced cases of carcinoma of the vocal cord which infiltrate upward 
may be accompanied bv so much edema of the false cord that the ulceration 
is not visible In this case, however, the biopsy is possible through direct 
laryngoscopy 



Fig 333 — Sketch of a tomogram ( lam in o gram) of a normal adult male showing / cross 
section of the hy old bone t laryngeal \e tlbule 3 false cords 4 laryngeal ventricle 5 plrt 
form Sinus 6 true cord 7 cro s section of the thj rold cartilage 8 subglottis and 9 cross 
section of the cricoid cartilage 

Differential Diagnosis — Tuberculous lesions of the supraglottic area of 
the larynx maj be at times confused uith primary carcinomas in this area 
The tuberculous lesions are usually cohered with abundant purulent material 
and mucus The} are usualh accompanied bj abundant expectoration and 
in addition thej seldom interfere with the normal mobility of the larynx 
Tuberculous lesions of the la r mix are secondary to pulraonarv tuberculosis 
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of respiration They may be difficult to differentiate fiom an early, papillary 
eaicinoma of the aocal cold The biopsy, however, will be conclusive 

Vciy few conditions of the subglottis can be mistaken for carcinoma 
Among these aie slowly glowing ebondiomas of the cncoid 01 tracheal rings, 
which oecui \en laiely 

Treatment 

Although a input inspection of the medical literatuie on the subject of 
the tieatment of cancel of the larynx liiay’ gne the false impiession that there 
is consideiable di\ ei gence of opinion, this is in pait explained by a difference 
m nomcnclafuie Actually, theie is fundamental agi cement on most of the 
impoitant indications foi, and types of, tieatment (Table VIII) 

Taiui till Imucuioss urn Tuatmist \ni> Pi oonoms of Cm cinoma of tiil Larrst 


I HIM OF OI'H.IN I IMINSIO 1 AND f.l M I M IIUFUTII | Tl 1 U MFM Ot CHOICE ) 1 rOGSOSIS 


I ir\ njyi il w ill 

ot epiglottis 

}»eg inllesi of 

Itocntgeutlicrnp> 

Tair 

P iKc < or«l 

g tnllrsd of 

1 iwjnngj'jQfflBggiE 

Good 

\ i ntrieh 

)»eg inlk'.s of 


Fair 

\ oi *il i onl 


Itocntgcnthcrapy 

Tair 


Kocntgentlierapy 

Good* 

Partial laryngectomy 

Very good 

Imasion of nntt rior commibsurc and oppo 

site cord 

Partial lary ngectomy 

Good 

Total laryngectomy 

Very good 

Roentgentherapy 

Good* 

Very good 
Good* . 


Total laryngectomy 



LkRmiiitBWffliM 

Good __ 
Poor 


Roentgentherapy 

Snbglottis 

\\ ltliout extension to esophagus 

Total lanngcctomy 

Fair 


•In case of failure a total I iryncectomr ma> bo performed 


Caic momas of the supi aglottic aica (laiyngcal wall of the epiglottis, 
cold, and lmyngeal ventucle) are best tieated by roentgentherapy ® 
these tumois aie consideied as "extimsic” in the surgical e 1 ossification ^ 
diagnosis is usually made only aftei the tumor has become i thei volumino 1^ 
Often the tumor has insidiously mtaded the pre-epiglottic space, or the t yr^ 
caitilage, and the widest excision cannot circumscribe the tumoi Hoi eo^> 
these eai emomas aie commonly undiffei entiated, radiosensitive, an r 
eui able , 

In the tieatment of carcinoma of the subglottic area, a total ^ £ *p n ° < ( c ^ 

finds its best indication These tumors are usually very well ditteren 1 ' 

less radiosensitive, and less radioeurable Although some eases have ^ 
cured by means of roentgentherapy, postirradiation recurrences are ^ 
Partial laryngectomies have no place m the treatment of subglottic t ^ 
It is m carcinomas of the vocal cords, most common of all laryngea 
that there may he differences of opinion as to the treatment In toe 
carcinomas of the vocal cord, the choice is between partial laryngec y 
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Fig 3I U — Sketch of a tomogram of the Iar>nx 
nectfon of the air bubble and the ventricle of the larjnx 
Dr f Leborgne Montevideo Uruguaj ) 


In a case of larjngocele showing con 
with some lateral displacement (From 
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to be i'euoinuii It the l'tt tent is xeix xonng it is losne.il tint the preieivneo 
should be gixen to a eonseixatixe pi oeeduro As a mle it has been consider'd 
tlun wluehexei oi these therapeutic pioeedutes is elio-en the decision is iunl 
l ndoubtedh how e\ ei pi esei \ at ion of ltte is woitli mote thin any penn incut 
mutilation and io tike the lesponsibihtx ot tie itmg In a eonseixatixe pro 
eeduie which otters 1 lossei chance ot n peunancnt cmc is gmxe pntieuhrlx 
when in e so ot lailuie nothing else e.111 be lesoited to But it is penceth 
sensible to gt\e the ad\ mtages ot the conseivatne pt oeeditte when it tilt' 
tails a tadieil opei ltion is still possible 

Beeutse o» the nnimei in which loentgenthei ip\ has been ptaeticed in 
the pist it Ins been cenei llh acquiesced tint this tieatment modifies the 
tissue ot the neck to stub an extent tint inline stugieal niton cut ions are pto 
hibited l Ins is tine wlun theiapx is gi\en mdnei mini it oh tlnongh execs 
sn eh nil go bolds and In meins ot undeqnnte dosage 01 pom quality ot radii 
lions Aitnalh i luinomas ot the laixnx can be heated thiough small bold' 
itul the tteitments conducted m such a wax as to leaxe pi icticillx no sequel io 
When ilits is done a tot tl lai x ngeetomx can be pettoimed without difficult' 
tot a leeuuent eaieiiionia lollowmg i oent centhei ipx Huns icpoited tno 
i isos ot tot il l n \ ngeetomx following failmes b\ loentgenthei ipx in which 
iheie weie no teelum il difneulties Cutlet icpoited foui additional ones of 
totil 1 n \ licet tomx in piexiouslx ntadnted eases without opeiatixe or lW't- 
opeiatix e com pluat ions ’lo these we in iv add font ernes a tot il lai uigeetomx 
being done m each pit lent ippioxunatclx a xeu lollowing locntgenthcnp' 
uid agim without difhiulttes Biunsehwig also icpoited on fixe pitients with 
eaietnotin ot the laixnx m whom a panlaix ngeetomx was peifoimcd following 
lailuie of i nlution tliei ipx 

Svm.vRx — l'he singled tieitment ot eitvniomas ot the 1 ux nx max he done 
bx a putnl oi totil laixngeotomx Both of these pioeoduios xatx tcolimeilh 
leooiduig to the ease ind the suigeon Without intention oi desciibmg the'C 
singled pioeeduies in detail we would like to dismiss then lelatixc merits un 
uidieations 

An fin? koi i/mhc tom us — These procedures me known also as laiingoti' 
sines thxiotonnes and laixngot mines wlneli retei to the method of appmvu 1 
lathei than to the txpe ot opeiahon Aftei opening the laixnx tluough an 
antenoi lindline appioaeh a eonseix itixe exeision of the tunioi is done 
usuallx includes the mnei periehondiiuiu of the thximd eaitdage h B 
son lias dexised i special x illation of paitial laix ngeetomx to lie ipphet o 
eaiemomas of the antenoi eommissuie 

Bai x ngofissm e is most successful m eailv eaiemomas of the antenoi 
thuds of the xoeal cold when tliei e is no extension aboxe oi below the con 
and xx lien the mobility of the x oeal eoi d has not been hampoi ed 

Conti mndicatwns to Paitial Laninqaionui 
1 Diminished mobilitx* of the cold 

- Extension of the tunioi to the subglottic m supiaglottic nca 
3 4 civ inidifteieiitinted tx pc of caicmoma 
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roentgentherapy, and in more advanced cases decision rests between roent 
gentherapy and total laryngectomy 

In considering the treatment applicable to a particular case, several fac 
tors must be taken into consideration 

Final Result Offered by the Procedure —A total laryngectomy for carcinoma 
of the vocal cord gives the best chance of a permanent cure A partial laryn 
gectomy in early lesions will offer an appreciable chance of cure, resulting 
in a subnormal voice and eliminating the disadvantage of v permanent trach 
eotomy Hoentgentberapy re establishes the normal physical state and returns 
the use of a normal voice, but the possibilities of a permanent cure arc not 
as high as those offered by a total laryngectomy It is obvious that if only 
the consideration of final results were involved, a total laryngectomy would 
be the treatment of choice of early as well as advanced carcinomas of the 
vocal cord, but m practice consideration has to be giv en to other factors 

Mutilation and Dysfunction — A total laryngectomy implies the total loss of 
voice and the necessity of ultimate readjustments by means of an artificial 
larynx or the production of a false voice This has a different significance 
according to the social status the age, and the profession of the patient in 
question, all of which should be weighed before making a decision 

Jhstopathology — The relative advantages of one type of treatment over 
another may be enhanced by the pathologic features of the tumor to be treated 
Efforts have been made to establish a definite correlation betw cen the lusto 
logic characteristics of a given tumor and its radiosensitivity In carcinoma 
of the larynx, because of its tendency to remain localized, radioscnsitivity 
becomes a v cry good index of radiocurability But all that can be said in this 
respect is that a well differentiated carcinoma is, in general, more curable by 
surgery and that an undifferentiated carcinoma no matter how small in ap 
poarance, is best treated by roentgentherapy The intermediate stages be 
tv, een these tv. o extremes are difficult to appraise 

Mobility — Indirect laryngoscopic examination will contribute valuable in 
formation as to tlu. behavior of the tumor Tixation or impaired mobility of 
the different laryngeal structures arc impoitant factors to be taken into con 
sulcration Because of the infiltrating nature of some carcinomas and regard 
less of their histologic features, they rapidly infiltrate the muscles of the larynx 
and diminish its movements Others, sometimes voluminous and secondarily 
infected, never succeed in entirely abolishing the movements of the larynx 
Coutnrd first noticed the importance of this factor and its prognostic value m 
the course of roent gentherapy Cutler concluded that the observation of mo 
bilitv was of greater value than histopathologic study m the choice of treat 
ment of carcinomas of the vocal cord Obvioush those carcinomas which 
infiltrate the muscle and dimmish the mobihtv of the larvnx are not favorable 
for treatment by roentgcnthcrapy and consequently those which respect the mo 
bility of the larvngeal structures are more favorable for tins type of treatment 
Age and General Condition of the Patient — The age and general con 
dition of a patient arc not of significant importance if a partial laryngcctomv is 
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pharynx , the resonance of the column of air contained in the upper air passages 
is magnified by means of a mechanical sound box (Fig 317) In some instances 
this handicap has been dissimulated to such an extent that the difficulty is not 
noticeable In geneial, however, the voice produced through an aitificial larynx 
lacks tone and is not always intelligible 



Roentgentherapy • — The treatment of cancer of the Ifiryn'x ^ lonc0| 
external irradiation is a delicate procedure requiring considerab e e „ g 
careful observation, and accuracy Lack of skill m these paiticu at 0 p SC ]-\c 
failuie Theie is an unequaled opportunity m the course of tieatmen ^ ase ul 0 
the radiation leactions of the slim, mucous membrane, and undei y c£)n 
connective tissue through daily examination of these cases n ‘ n( j a p tc a 
sideration is an indispensable part of the treatment which sliou ‘ ^ the 
to the particular circumstances of the case Complete cure ics 
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C L Jackson reported a series of eighty laryngectomies peiformed on 
suitable cases with only one operate e death Patients so operated were able 
to talk w ith a a aned quality of voice 

A hcmilaryngectomy is the most extensive form of paitial laiyngectomy 
Hautant perfected a technique very popular in Europe but seldom practiced 
in the United States This type of operation carries a greater mortality risk 
and most surgeons are of the opinion that a. total laryngectomy may be per 
formed with little added hazard and considerably more ccit nnty of a perma 
nent cure 

Total Laryngectomy — Vamtions in the technique of pciforming a total 
laryngectomy are mostly demoted to assuring a better healing and elimination 
of postoperatue fistulas The excision should be large enough to preclude all 
possibility of local recurrence As it is sometimes the case with other radical 
operations applied to the treatment of cancer, total laryngectomy may remov e 
m certain particular cases too much and yet not enough 'While most of the 
laryngeal structures may be removed with ease the tumor is scry closely 
approximated if it has spiead posteriorly ton aid the mouth of the esophagus 
or anteriorly in the pro epiglottic space 

Total laryngectomy is most satisfactory for tumors of the subglottis and 
also for veiy differentiated caremomas of the vocal cord presenting subglottic 
extension In addition tlic well differentiated caicinomas of the vocal coul 
extendin 0 to its posterior third are in all probability, best treated by this 
type of operation 

Contraindications to lotal Laiyngectomy 

1 Undifferentiated Illinois of the supriglottic aiea the operation may 
not be sufficiently extensive and is often followed by recuirence 

2 Tumors of the local cord with invasion or fixation of the arytenoid 
When the vocal coid is fixed and the arytenoid is slightly edematous, chances of 
a successful excision are diminished 

3 Tumors of the vocal cord which although without fixation of the ary 
tenoid, may bulge into the antenor wall of the piriform sinus The absence of 
the thyrovcrtebral “crackle” m these cases should warn against a total 
laryngectomy 

4 The presence of metastatic adenopathy in the neck 

5 Advanced age and poor general condition of the patient 

The operative mortality for total laryngectomies will vary considerably 
with the type of lesion treated and the si ill of the surgeon Postoperative pul 
monary complications are now less frequent than they used to be The present 
average operative mortality is about 10 per cent 

Following a total laiyngectomy an intelligible false voice may be pro 
duced through coordination of respiration and acroplngia and the production 
of guttural, Ungual, and labial sounds This pseudovoice, however, lacks van 
ation in pitch and is usualiv monotonous The majority of eases require patient 
adaptation to an artificial larynx which in most instances is quite satisfaetorv 
Tins apparatus projects the air coming from the trachea into the mouth and 
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pluiMix the lesonance ot the column of an contained m the uppei airp-'ss-icu 
is magnified In means ot a mechanical sound box (.Fig SIT) In some instances 
this handicap has been dissimulated to such an extent that the difncultv is no* 
noticeable In geneial. lioneiei the iciee produced through an artificial larvnx 
lacks tone and is not alnavs intelligible 
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Eoi xtgux 1 m.KAi'Y — The tieatmcnt ot cancel ot the anlr \ t jeiu'o 
external madiation is a delicate piocedmc lequumg coiisi oia e sCS spelb 
caieful obseii ation and aeeniaev Lack ot skill m these pai icu . (0 0 | 1? eivo 
failiue Theie is an uneqnalcd oppoitunitv in the course ot tit. i IU xas eulo 

the ladiation leactions of the skin mucous membiane am mu 00I1 

connective tissue through daih examination of these cases ' ' n( lnptcd 
sidei ation is an indispensable pait of the tieatmcnt vlncli sliou t i, c 

to the pai ticulai cncumstanees of the case Complete cuie ie* 
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narrow limits of enough to excessive irradiation, and it is not sufficient to 
evaluate the dosage for a given case in a purely arithmetical manner Clinical 
control of the treatment is paramount and the daily dosage of radiotherapy 
must be regulated by the clinical findings If edema of the larynx appears 
during the first few days of treatment, the dosage should be changed to avoid 
untoward reaction of the vasculoconnective tissue If, on the other hand, this 
edema is allowed to remain, the radiosensitiv lty of the tumor will suffer and 
the treatment may have failed from the start 

It is generally accepted that carcinomas of the larynx should be treated 
with the best quality of radiation available This implies the use of at least 
200 kv radiation, high filtration of 1 or 2 mm of copper, long target skin dis 
tance, and as small portals of entry as the topography of the tumor will permit 
Proper evaluation of the extent of the tumor should be done by laryngo 
scopic and radiographic study In general, radiographic examination g'ves a 
better idea of the projection of the tumor on the superficial tissue of the neck 
and facilitates the choice of dimensions of the field to be used The adaptation 
of the size and shape of the field to the extension of the tumor is not always 
possible with the use of the metal “cones” of the average equipment The 
utilization of the Regato localizer described in the chapter on radiotherapy 
(page 116) will facilitate this adaptation Diminution in the size of the origi 
nal portal of entry should be noted during the course of treatment in order 
to irradiate more intensely the remaining tumor toward the end of treatment 
Oversized fields will result in more intense reactions because of the greater 
production of secondary radiation The sequelae and the incidence of late 
necrotic effect arc also increased with the use of large fields When 200 kv 
ladiation is used two lateral fields are pieferablc The use of an anterior 
field in the midlinc has not generally been accepted as practical ith higher 
\oltages however, n single portal of entry will be sufficient in most instances 
and will facilitate the calculation of depth dosage 

Fxpenence has shown that carcinoma of the larynx should be treated 
over a period of several vveel s This was demonstrated by Coutard at a time 
when it was believed that the first condition of success of all radiation treat 
ments was its administration in the shoitest time possible Coutard proved 
that in the handling of carcinomas of the upper air passages the elongation of 
treatment facilitated close clinical observation and its adaptation to the par 
tienlar case patients were cured and accidents avoided This gave birth to 
the so called protracted fractional treatment with which Coutard is credited In 
accepting the protraction and fractionation as a sound basis of present radio 
thenpv it lias too often been forgotten that Coutard ’s main contribution con 
sisted m the careful, painstaking observation of cases during the course of treat 
ment which placed radiotherapy on a clinical foundation rather than on a 
purely ballistic one It was rapidlv acknowledged that a greater number of 
carcinomas of the endolarynx could be cured when the treatments were ad 
mmistcred over a period of from four to six weeks This made the reactions 
milder and the treatments safer Consequcntlv, the end results and the pallia 
tion of those cases which were not finalh cured were considcrablv more satis 
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ervation of mobility Jackson tieatcd seventy-foui of these patients by paitial 
laryngectomy Of these, foily-onc wcic -u ell the ycais oi moie aftei treat 
ment, nine died of carcinoma within the ycais, and the died of mtorcuircnt 
diseases within five ycais Nineteen patients weie not followed moie than one 
year Not knowing the fate of these last eases, all that can he said is that the 
five-yeai cine late of this pioeeduie is at least between 55 and 75 per cent 
A total lanngcctomy applied to this type of patient will m all probability 
yield ateiy high peicentage of ernes 

Most senes of patients tieatcd with locntgentheiapy include a few eai h 
carcinomas of the vocal coid, but the actual possibilities of loentgenthciapy in 
these cases have ncvci been thoioughly evaluated Lenz lcpoitcd seventeen 
fi\e-yeai sm Minis in a senes of foily patients with caicinoma of the vocal 
coid which he tieatcd by locntgentheiapy It can be said without feai of 
exaggeration that loentgentheiaiiy is highly successful m eaily eai cinomns of 
the vocal coid with the added advantage that m ease of failuic the patient 
may still have the benefits of a total Iniyngeetomy Cutlci leported five 
patients suiviving five ycais aftei locntgentheiapy in seven patients who 
would lia\c been suitable foi laiyngofissme Blady lcpoitcd tluitcen of 
twenty -tw r o patients living and well (no years aftei ticatmcnl foi caicmoma 
of the “nitiinsic” lniynx Cutlci lcpoitcd ciglitcen of foi ty seven patients 
(42 pci cent) with caicmoma of the lntymx suiviving five yeais aftei ticat 
ment bv loentgentheiapv fiotn 1938 to 1940 Lenz has made a veiy detailed 
analysis of 110 patients w'lth caicmoma of the laiynx tieatcd at the Depait 
ment of Radiotherapy of the Piesby'tciian Hospital in New' Yoik fiom 1931 to 
1941 Thnty patients (27 pci cent) woie living and well at the end of five yemi 
In a senes of 142 patients with caicmoma of the cndolaiynx tieatcd with 
loentgenthciapy' by' Coutnid, thnty-ninc (oi 27 pci edit) W’cic well and iec 
of disease the ycais aftei ticatmcnt This gionp, howcvei, consisted most} o 
advanced eases which could not have benefited by' any' otliei foim of treatmen 
The lesults of a total laiyngcetomy aie veiy vanable when applied to ie 
moie advanced gioup of eases Its five-y'cai emc late may' be m the ncigi o 
hood of 50 pel cent 
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narrow limits of enough to excessne irradiation, and it is not sufficient to 
evaluate the dosage for a gis en ease in a purely arithmetical manner Clinical 
control of the treatment is paramount and the daily dosage of radiotherapy 
must be regulated by the clinical findings If edema of the larynx appears 
during the first few days of treatment, the dosage should be changed to ai oid 
untoward reaction of the a asculoconnective tissue If, on the other hand, this 
edema is allowed to remain, the radiosensitrvrtj of the tumor will suffer and 
the treatment may have failed from the start 

It is generally accepted that carcinomas of the larynx should be treated 
with the best quality of radiation available This implies the use of at least 
200 kv radiation, high filtration of 1 or 2 mm of copper, long target shm dis 
tance and as small portals of entry as the topography of the tumor w ill permit 
Proper evaluation of the extent of the tumor should be done by laryngo 
scopic and radiographic study In general radiographic examination gi\es a 
better idea of the projection of the tumor on the superficial tissue of th< neck 
and facilitates the choice of dimensions of the field to be used The adaptation 
of the size and shape of the field to the extension of the tumor is not always 
possible with the use of the metal “cones” of the a\erage equipment The 
utilization of the Regato localizer described in the chapter on radiotherapy 
(page 116) will facilitate this adaptation Diminution in the size of the origi 
nal portal of entry should be noted during the course of treatment in order 
to irradiate more intensely the remaining tumor tow ard the end of treatment 
O'ersized fields will result m more intense reactions because of the greater 
production of secondary radiation The sequelae and the incidence of late 
necrotic effect are also increased with the use of large fields W hen 200 h\ 
radiation is used two lateral fields are picferable The use of an anterior 
field in the midlme has not generalh been accepted as practical With higher 
\oltages however a single portal of entry will be sufficient in most instances 
and will facilitate the calculation of depth dosage 

Experience has shown that carcinoma of the larynx should be treated 
o%er a period of several weel s This was demonstrated by Poulard at a time 
when it was belies ed that the first condition of success of all radiation treat 
ments was its administration in the shortest time possible Coutard pro\ed 
that in the handling of carcinomas of the upper air passages the elongation of 
treatment facilitated close clinical obsenation and its adaptation to the par 
ticular case patients were cured and accidents avoided This gaie birth to 
the so called protracted fractional treatment with which Coutard is credited In 
accepting the protraction and fractionation as a sound basis of present radio 
therap\ it has too often been forgotten that Coutard s main contribution con 
sisted in the careful painstaking obsenation of cases during the course of treat 
ment which placed radiotherapv on a clinical found ltion rather than on a 
purch ballistic one It was rapidlv acknowledged that a greater number of 
carcinomas of the endolarynx could be cured when the treatments were ad 
ministered over a period of from four to six weeks This made the reactions 
milder and the treatments safer Consequently the end results and the pallia 
tion of those cases which were not ftnallv cured were considerabls more satis 
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mam bionchus pcucti atcs the lung at the level of the hiluin and, as it extends 
inwaifl, it grows smallei m size and divides into secondaty blanches tic 
use tlie noinenclatuie pioposed by .Jackson and Hubei, foi eacli name null 
cates the position ot the bunch in any gixen segment of the lobe He lias 
identified ten mam blanches in the light lung and eight in the left lung 
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The lungs are supplied with blood by the bionchial artenes usually ongi 
nating in the thoracic aoita and occupying a position postenor to the mam 
bionchi The blanches ot the bionclnal aiteiy within the lung accompanx the 
dixisions and subdivisions of the bionchi, extending to the pulmonan lobules 
without penetiatmg them, the bionchial tiee within the lobule and the lobule 
itself aie migated by the branches of the pulmonaiy artenes The xenous 
letum of the lungs ttax els thiougli the pulmonary xems which gather into two 
mam tiunks on each side and finally tiaxel to the base of the hcait whcie thex 


open into the left auncle 

Lymphatics — The lymphatics of the lungs aie a xery rich mtci commimi 
eating netxvoik The supcifieial lxmphaties ot the xasceial pleura and the deep 
lymphatics accompanying the bronchi and pulmonary xems are the most in' 
poitant Theie aie no lymphaties m the alxeoh beyond the duetuli alxeo ari^ 
The rich plexus of lymphaties accompanying the pulmonary xeins become- 
moie abundant as it floxxs toxxaid the lnlum These lymphatics communicate 
xxith those of the bionchi and pleuia In each lung there are thiee areas 


lymphatic diamage supenoi, middle, and mfenoi (Kouxuie) 

"Right Lung — The suprrio i ai ca is the anteiointemal region of the 
lobe Its lymphatics aie diaracd bv the right lateiotiaclwal Ixinph no es ^ 
particulaily by the large node situated at the aich of the azygous ' 
middle area comprises the posteioextemal region of the supenoi lobe, t ie 
lobe, and the supenor region of the mfeiior lobe It is drained ' l * r( ~ K 
laterotracheal and intei tracheobronchial lymph nodes The in/en»r 
formed by the loxvei legion of the rafenor lobe and is drained w c 


nodes at the bifurcation superior 

Left bung — The supenor aica comprises the upper legion o ( j [f 

lobe which is drained by the left laterotracheal nodes, the lymp 1 ^ ^ 

arterial canal, the anterior mediastinal chain of Ixunph nodes, ^ ^ ( j t 
aortic lymph nodes The middle area is formed bx the lo™ ^ ^ Jt ,< 
rierior lobe and the superior and middle regions of the ™ 


CANCER OF RESPIRATOPA SASTTM ANI) UIl FR DIGESTS E TRACT 


433 


COUTARD, Henn Present Conception of the Treatment of Cancer of the Larynx, Padi 
ology 34 136-345 1940 . „ 

CUTLEP Max Concentration Method of radiotherapy for Cancer of the Month, Pharynx 
and Larynx, J A.MA117 1607 1610,1941 

CUTLER Max Cancer of the Larmx Relation Between Gross Anatomy Mic~o copi* 
Structure and Padio en*itivity, TIMA. 115 1330 1345, 1940 
CUTLER Max Cancer of the Larynx A Radiotherapentic Te«t as an Aid m Clioo mg 
Between Operation 3nd Irradiation Arch. Otolarvng 39 53 5S 1944 
CUTLEP Max Cancer of the Larmx. Five lear Re nits of Concentration Radiotherapy 
Arch Otolarvng 43 315 3 1946 

HARRIS, William, and KLEAU EPER, Paul Pathologic Differentiation Between Radio 
*en ltive and Nonradiosen ltive Malignant Neoplasms of the Larynx, Arch Oto 
laryng 28 353 363 193S 

II ARRIS William In Di cu sion of Several Papers on Cancer of the Larynx Am T 
Roentgenol 46 34 1941 

11 ALTANT A and OMBPEDAVNE, M Traitement chirnrgical du cancer endolarvn^e 
(L'hemilarvngectomie), Pans m£d 1 255 260, 1930 
II ALT ANT A La radioth£rapie des cancers mtra larynges Ses indications et cclles de 
la chirnrgie, Broncho cop oe ophago cop et gastroscop , pp 3C9 3“4 1930 
JACKSON Chevalier and JACKSON, C L Cancer of the Larynx, Philadelphia, 19 9, 
W B Saurders Co 

JACKSON, Chevalier and JACKSON, C L The Surgical Treatment of Malignant 
Tumors of the LarvnX, m Pack, G T, and Livingston E M Treatment of 
Cancer and Allied Di ca es, New lork, 1940, Paul B Ilocbcr Inc, vol J, pp 
534 556 

JACKSON C L Lanngofi sure for Cancer of the Larynx, Arch Otolarvng 33 520 o35 
1911 

JACKSON C L and BLAD1, J A Cntena for the Selection of Treatment of Cancer 
of the Lan ex, Arch. Otolarvng 37 G”2 C79, 1943 
1 1 BORGNL Fthx Tomografid laringea, An de oto nno laring d Uruguav 8 3C9 187 
19„A 

LEBOrGNE Fthx Tomographic Study of Cancer of the Larynx, Am J Roentgenol 43 
493-499 19-40 

LENZ, Maurice Can es of Failure of Poentgen Therapv in Cancer of the Larvnx Am J 
Pocntgenol 46 21 2°, 1941 

LFNZ, Maurice Roentgen Therapy for Carcinoma of the Larynx Pre ented in the 
Section on Padiologv of the Ninety Fifth Anneal Se sion of the American Medi 
cal A oeiation, San Francisco July 1 5 1946 To be publi hed 
I FPOUX rOBFPT, Jean Les ^pithfliomes mtra larynges, Pans 193C Gaston Doin L Cie 
M APT1N II E ^election of Treatment for Cancer of the Larmx, Ann Otol Rhin £. 
Larmg 49 "23 735, 1940 

QUICK Douglas Treatment of Larvngeal Cancer bv Irradiation. Am J Roentgenol 46 
2120 1941 

QUICK Douglas Carcinoma of the Larynx Am J Poentgmol 38 821 s 53 193“ 
i el I EG ATO J A La Toentgent crania de los tumores del smo maxilar de la fannge 
v lannge Rev de med y cir llabana 45 5S 65 1941 
rOLAlf-rr H Anatomv of the Human Lvriphatic Sv tem, Ann Arbor, Mich 193? 
Fdwards Brother*, Inc 

Tr^TlT I Tn»it6 d anatomic humaine ed 8, Pans, l f »- , l Gaston Doin A Cie xol 3 
(reri ed by A Latarjet) 

CANCER OF TIIF LUNG 
Anatomy 

The lungs arc large cone shaped organs appended to each of the two 
branches of bifurcation of the trachea The\ arc separated m the midline bv 
several organs which together arc known as the mediastinum 

The lungs are divided cxtemallv into lobes bv deep oblique fissures ex 
tending from above downward and from outside inw ard The right lung has 
an additional transaersc fissure and is thus divided into three lobes an tipper 
middle and lower while the left has onh two lobes 

The trachea extends from the cricoid cartilage to the level of the fourth 
thoracic vertebra where it divides into the right and left main bronchi Fach 
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found m patients undei 40 venis of age and about 60 pei cent of them occur 
m women Bronchial adenomas howcvei make up a lelativelv small percent 
age of all bioneliogeme tumois of 173 patients with pnmaiv tumois of the 
bionchi seen at the Massachusetts Geneial Hospital 15S had cm emomas mid 
the lemainmg seventeen had adenomas (Adams, 1945) 

Theie is voluminous liteiatuie on the etiologv of bioneliogeme eaiemoma 
Most of the causes pienouslv thought to be v alid have now been eliminated 
Ewing once believed that tubciculosis was a peitment factoi m the otiologv oi 
eaiemoma of the lung but it has since been shown that tlicie is no lelationship 
between the two diseases AYmtci nit 7 prophesied an inci eased incidence ot 
bronchogenic eaiemoma due to metaplasia of bronchial epithelium induced chir 
mg the influenza epidemic of 191S This was not substantiated, foi while the 
incidence ot eaiemoma lose it showed the same mcieasc m countiies which did 
not have an influenza epidemic (Iceland) Supluh s ot the lung is a pathologic 
cuiiositv and beais no lelationship to eaiemoma Bionclneitasu, has been dcsic 
nated as a cause but m piacticallv even instance m which the two conditions 
coexist the changes in the bronchi aie secondaiv to lung caicmoina Anth)aio\n 
and anthiacosihcosis aie not lelatcd to eaiemoma oi the lung (loiwald) 
Oelisnei (.1945) believed that lobacco was etiologicallv significant, but m 'P'P 
of the mciease of women smokeis theie has been no eoiiespondtng mcicase m 
the incidence of eaiemoma of the lung in women 

Caicmoma does oecui fiequentlv m clnomate woikeis The meehanimn ot 
the action ot the chromium compound is unknown Theie has been an men 1SU 
pioduction of chromium and paiticulai attention should be paid to "W ,u ' in 
this field Asbestos is mav be associated with eaiemoma of the lung Tu M 
emomas mav be mtimatelv associated with asbestos bodies and have nmltip i > 
of oiigm and aie often found in a lelntivelv voung age group (Lvnei) ^ 
vvoith noting that both clnomate and asbestos vvoikers mav have svniptonis . 
signs of alleigv , )n 

In the cobalt mines of the Schneebeig distuct m Saxonv Geiinnnv nn 
the uianium mines of Joaclumsthal m the Sudentenland the Illinois iave a 
high incidence of caicmoma of the lung (Joaclumsthal, 50 pci cent an ^ 
of all woikeis Schneebeig 75 pei cent and ovei) The cobalt nunc c0 ^ 
laige amounts of silica, wlifle the uianium mine docs not the common ^ 
in both mines is a ladioactivc matin which appaientlv beam a do mi c 1 ■ ^ 

ship to the high incidence of caicmoma of the lung It b ,s been pon 
that a few veais aftei eveiv discoveiv of a uch uianium vein a ni.u ^ ^ ^ ( ] |( , 
m the cai emomas of the lungs oecui red m the Illinois the c ian_ ^ 
blood suggested inadiation anemia (Loienz) Theie have been no ^ 
fiom othei mines containing ladioactive elements but woikeis in 
mines slionld he cmefullv watched 

Pathology e 

Gross Pathology —An ov ei whelming piopoition of lung 
wit hm the bioncln (bioneliogeme caicmoma bronchial adenoma;, ch(im 
malignant neoplasms ansc from alveolai cpitbelium and pleuiH m 
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drained by nodes m the anterior mediastinal and laterotracheal chains and 
also by the nodes at the bifurcation The inferior area comprises the lower 
region of the inferior lobe and is drained by the ly mph nodes at the bifurcation 
The lymphatics of the parietal pleura can be div ided into those of the dia 
phragm and those of the thoracic wall The collecting trunks of the lymphatics 
of the diaphragm empty into the lateral precardiac and anterior mediastinal 
lymph nodes on the left and posterior mediastinal lymph. nodes on the right 
The collecting trunks of the posterior region of the diaphragm communicate with 
the rich netvv ork of subpentoneal infradiaphragmatic ly mphatics w hich termi 
nate in intra abdominal para aortic nodes They are also m communication 
with the lymphatics of the bver the adipose capsule of the kidney, and the 
suprarenal gland The lymphatics of the thoracic pleura are divided by 
Rouviere into three regions Tirst, those of the first costal arch, first inter 
costal space, and entire pleural dome which are drained by the lymph nodes 
of the transverse cervical and internal jugular chains They may also drain 
into a subclavian or mediastinal trunk At times some of these collecting 
trunks may terminate in the upper axillary nodes Second those located be 
tween the second and fourth ribs which are drained by the lymph nodes of the 
posterior intercostal and internal mammary chains but some may occasionalh 
end in axillary lymph nodes Third those extending from the fourth to the 
sixth rib The collecting trunks of this region may also empty into axillary 
lymph nodes 

Incidence and Etiology 

The reported incidence of carcinoma of the lung has risen rapidly over 
the last twenty year period This increase has been steadily progressing since 
the year 1920 while the incidence of carcinoma of the stomach, uterus, and 
skin has remained the same Autopsy statistics have also shown increases in 
bronchogenic carcinoma and the statistics from many large centers show that 
carcinoma of the lung varies from first to fourth as a cause of death from 
malignant tumors In centers with highly qualified thoracic surgeons, a con 
centration of cases of bronchogenic carcinoma occurs so that the fingers tend 
to give an erroneous impression The use of more refined diagnostic measures 
such as roentgenography, radioscopy, tomography, and bronchoscopy have 
aided the early and more frequent diagnosis of carcinoma of the lung Because 
it is found primarily m older age groups and as the number of people reaching 
the upper decades has increased, the incidence of carcinoma of the lung has 
correspondingly increased It is considered however that a respectable pro 
portion of the increase m carcinoma of the lung is real rather than due to 
improved methods of diagnosis and increased recognition (Simons Llambes) 

Cancer of the lung is primarily a disease of males (10 to 15 per cent 
females) 1 pidcrmoid carcinoma and very undifferentiated carcinomas are 
almost exclusively found m men, while about one third of the eases of adeno 
carcinoma occur in women (Adams, 1946) There seems to be no difference in 
the incidence of cancer of the lung m Caucasian and Ivegro races (Martinez) 
The peak age incidence is between 50 and 59 years About four fifths of all 
circinomas of the lung occur between the ages of 40 and 70 vears Bv con 
trast, bronchial ulenomns occur in vounger individuals about 70 per »ent are 
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well delineated and at times yellow in color and piesent areas of hemorrhage 
Their local imasne qualities are the most prominent sign of malignancy As 
they are mainly extiabronchial, they grov. around bronchial cartilages and at 



Pis 320 — Tvpical epidermoid carcinoma ansmg fram mam lung 

hilar lvxnph nodes and direct ^preaa 

times destroy them They may extend so deeply that regional lj 1 nodes, 
directly invaded It is not rare, however, for tumor to grow aroun ^ preal 

leaving them free from tumor TVith further increase m e 

into the lung parenchyma where they generally remain oca 
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Bi onchogemc caicinoma is found more frequently in the right (60 per cent) 
linn m the left lung It aiises m the major bionchus in about 75 pel cent of 
the cases, and m one of the penphual bionchi m about 25 pci cent Tumois 
exhibiting d< finite sqmmous chanctenstics umfomilj ulcerate the bioncln, 
while those ananged m the form oi acini tend to invade and constuct the 
bionchi often without ulcciation The squamous caicinoma mij remain fairly 
well localized and areas of keiatmization can be seen as small granular like areas 
Vanablc dcgiecs of bronchial ulceration arc seen The more undifferentiated 
carcinomas are often large and can even replace an entire lobe of the lung In 
these large tumors, areas of liemoirhagc and necrosis arc frequent The adeno 
caicmomas can ilso be lai^e and may at times show areas of mucoid de 
generation 

Bronchogenic circinomas tend to develop submucosal extension along the 
bionchi, but this extension often cannot be seen (rig 324) As the tumor 
grows within a nnjoi bronchus, it insinuates itself between and eventually 
destroys the bionclnal cartilages (lig 320) With further extension it may 
even roach the visceial plcuia, grow tlnougli it and become adherent to the 
thoracic wall oi diapluagm On the left, the tumor can spread to involve the 
pcricauhum and in iaie instances the myocardium Rarely caicmomas of 
the lun te maj spread tlnougli the chest wall to form an ulcerating mass on the 
si in In this local spread vanous neives may be compressed oi invaded 
(vagus lccuuent laiyngcal phrenic, sympathetic, and cervical ganglion 
neives) Other mediastinal stinctuies such as pulmonary vessels can be sur 
lounded, but usually the aitcnes aic invaded only in then adventitial portion 
Not too rarelv, the tumor eompi esses the supenor vena cava and partially or 
wholly obstructs it Tiue thrombosis is iaie (Hussey) Occlusion of major 
bronchi cithci paitial oi complete often results m atelectasis and infection 
distal to the tumoi Hus infectious pioccss may take the foim of a diffuse 
necrotizing bronchopneumonia which may secondarily perforate the pleura to 
cause cnipvema In other instances the obstiuctiou may initiate the formation 
of a lung abscess localized to a single lobe 

There is no doubt that bionclnal adenoma is to sonic extent, a misnomer, 
for these tumors do locallv extend can metastasize to legional lymph nodes and 
even upon rare occasions to distant organs such as the liver (Anderson) They, 
however, behave clinically m an entirely diffeicnt fashion fiom bronchogenic 
carcinomas Thev \rc verv slowlv growing and Womack, CJralnm Weller, Alex 
ander, and Haight believe that tlic best wav to classifv them is to call them 
Oradc I carcinomas They ccrtunlv should be separated when groups of car 
cinonns treated surgicilh arc leported 

Bronchial adenomas arise m the mam stem bronchi Thev arc soft and well 
v isculanzed and arc fioqucntl' associated with abnormal lobulations of the lung 
and abnormalities m the bronchi d division (Womacl ) They can grow mainly 
within the bronchus (rarelv ) or thev assume a dumbbell shape (I ig 327) with 
about half of the tumoi glowing within the lumen (fanly common) or they 
can lie nmnlv cxtrabronchial (most common) These tumors nnv become super 
fimlh ulcented within the lumen (1 ig 32">) On section thei m ttsmllj %en 
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veil tuhn*’ {<-•! and ni times it How in color and present areas of hemorrhage 
Then 'oed m. '-i\ t finalities arc tnc most prominent sign of mnhgnniici .Vs 
thee a*a nminh cstr-do onolual thee grov around hronohi.il cartilages and at 



times destroy them The' nm extend so deep!' that regional l' n d’ 1 nodes, 
di recti' imaded It is not rate, howe'er, for tunioi to gio" aronn ICSC 
leaving them free fiom tumor With furthei increase m size the tamoia^ 
into the lung parenchyma "here they geneiallr remain localize 1 
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in\ ade the submucosa for a short distance (Foster Carter) and rarely may 
extend directly into mediastinal lymph nodes (Churchill) 

In the rare carcinomas of the luns, w hieh arise from the alveolar epithelium, 
the lungs are studded with nodules up to 2 cm in diameter These nodules 
are yellowish gray in color and firm and at times fuse to form larger masses 
With further growth, large areas of lung parenchyma are replaced Very 
rarely there may be a diffuse inaohement of one or both lungs, which may 
simulate lobar pneumonia 



Fig 3 n l — Roentgenogram of the case Illustrated In Fig 0 show Ing atelectasis A 
considerable portion of the triangular shadow extending from the right hllum represents sec 
ondary inflammatory changes rather than carcinoma 

The pleural mesothelioma is a \cry definite but rare tumor arising from 
the pleura and it may be localized or diffuse Early the pleura is markedly 
thickened, and aellowish gray The tumor has \ amble speeds of growth, but 
c\entually pleural fluid forms at first yellow but later bloody As the tumor 
becomes more diffuse it may affect the entire pleura on one side, in\adc lo 
cnlly between the fissures cross the mediastinum and e\cn intohe the pleura 
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"22 — Rocntpenopr mi of thr < im Illti ti tt« «1 in lip "2 Not' liomoponcous shadow ol> 
ilt< latin* thf loft n|M \ Klh ih'timtinn <<»uM |>* \iMiili/<tl 1 »\ bono drnMty films 



tiimnr F n? n i 23 r Bronchoscn| c carcinoma of the thoracic outlet ” d and 6 cause a 

Hornor^ sjn'fronTe a Pen bberal branch bronchus to destroy rib, imohe ne 
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invade the submucosa for a short distance (Foster Carter) and rarely may 
extend directly into mediastinal lymph nodes (Churchill) 

In the rare carcinomas of the lung which arise from the alveolar epithelium, 
the lungs are studded with nodules up to 2 cm m diameter These nodules 
are yellowish gray m color and firm and at times fuse to form larger masses 
With further growth, large areas of lung parenchyma are replaced Yery 
rarely there may be a diffuse m\ohement of one or both lungs, which may 
simulate lobar pneumonia 



t 



Pig 321 — Roentgenogram of the case Illustrated In Fig '•0 showing atelectasis A 
considerable portion of the triangular shadow extending from the right liilum represents see 
ondary Inflammatory changes rather than carcinoma 


The pleural nicsof/tclioma is a Aery definite but rare tumor arising from 
the pleura, and it may be localized or diffuse Early, the pleura is markedly 
thickened, and vcllowish gray The tumor his \ amble speeds of growth, but 
esentually pleural fluid forms at first scllow but later bloody As the tumor 
becomes more diffuse it may affect the entire pleura on one side, in\ade lo 
cnlly between the fissures cross the mediastinum and csen msoHe the pleura 
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ulcerated proi*i*iii l ■ . 

„ * V b l *'V'~ Vjross specimen or a large circpsaiucu destruction distal to 

noma involving a main stem bronchus Note the multiple small areas or uesir u , oca H Ze <l 

the occluded bronchus This patient died of pulmonary infection with the tuvnoTB t5 p C of 
new — Photomicrograph of a bronchial adenoma Tills tatlio an 
tumor with prominent vascularization Note absence of mitotic figures 
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of the opposite side In some instances tumor in\adcs the diaphragm pen 
caulium, thoracic wall, and c\cn peritoneum 

Hitascatic Suu «>■ — 1 lie pi of use lymphatic network, the treat \ vseutar 
ity, and the constant iespn itory movements of lungs and bronchi tend to 
facilitate the spiead of btonthoyenu latcinomai The lymphatic spread is the 
most common, and involvement of mcdnstinal puitrachcal lymph nodes almost 
always tal cs place (rig 120) It is not iaic for the microscopic examination 
to show tumor plugging the lymphatics of the lung itself and pleura The 
lymphatic spread becomes more extensive when pleural adhesions form and 
more distant pathways of dissemination become available With an adherent 
pleura the tumot can teiminitc m the lxillary lymph nodes (Fig 331) With 



diaphragmatic adhesions, lymph nodes in the antcuor and posterior mediastinum 
and prepcricardiac nodes can become involved (Fig 330) The tumor can also 
travel via the lymphatics through the diaphragm and involve nodes in the 
region of the kidney, along the aorta, and near the terminal portion of the 
esophagus (Fig 332) If tumor grows into the pulmonary veins, systemic 
dissemination becomes inevitable and brain hone suprarcnals and liver be 
come the site of mctastascs The tumor can also reach the brain by way of 
the postcuor bronchial veins and the vertebral plexus The frequency of 
metastases is related to the degree of differentiation of the tumor The ex 
tremcly well differentiated squamous carcinomas may remain localized for long 
periods of time and metastasize only to regional lymph nodes (Goldman) 
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Olson twenty-nine squamous-cell caiemomas (42 pei cent), seventeen adeno 
caicmomas (24 pei cent), and twenty-thiee nndiffeientiated caicinomas (33 
pei cent) 

The btonclnal adenoma lias leiy chaiacteiistic featmes and is often coi 
eied by an intact bioncliial mucous membiane which may become stiatified 
squamous in cliaiactei Beneath the epithelium the extiemely well-vaseulai- 
lzed tumoi has an appeal ance suggesting fetal lung The epithelial cells of 
the tumoi aie unifoimly legulai and mitotic flgnies aie infrequent (Fig 32C) 



The pattern of the tumoi may oi maj not be unifoim and mdnic un JP ^ 
deseiibed as aheolai, medullaiy, oi angiomatoid in cliaiactei 
caililage (fiagments of bioncliial caitilage oi bone due to nietnp asn ^ 
stioma) may be piesent The cell oiigm of this tumoi is sti a ma 
coniectiue 'Womack and Gialiam believe that they anse fiom eii io ous 

liiesodeim and should theiefoie be designated as mixed tumois 1( - > Iinc 
glands, ducts, and an mdnidnal cell designated ns the oncocite 
been suggested as possible points of oi igm 

The alvcolai caicmoma anses fiom the cells lining the nlicolni c(jn 

tumoi cells can be seen attached to the alvcolai wall by i eiv c ° ‘ „ (l01lS 
nectivc tissue The cells aie cuboid oi colnmnai, and papi arj p . 
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The true so called brondual adenoma remains well localized and its effects 
are due to local spread, not to distant metastases Anderson reported one case 
of bronchial adenoma with a single large metastasis m the liver Womack 
and Graham believe that distant metastases are not infrequent 

The alveolar cell carcinoma mi) have no metastases but most commonlj 
it spreads to the regional hilar )>mph nodes InfrcqucntI} metastases to dis 
tant lymph nodes In er, suprarennls and brim can occur 



Fig 3*1 — Schematic representation of the three morphologic types of bronchial adenoma 
endobronchial intramural and cxtrabronchlal (1-rorn Brunn II and Goldman A Sure 
Gynec & Ob3t 1940 ) 


In approximately one half of the cases of pleural mesothelioma there arc 
no metastases About 25 per cent involve hilar and bronchial ljmph nodes 
only, and the remaining 25 pei cent metastasize particularly to liver, distant 
lymph nodes, kidnejs, brain, suprarenal glands, and pericardium (Neubuerger) 
Microscopic Pathology — Bronchogenic carcinoma is usually divided into 
three groups — squamous cell carcinoma, adenocarcinoma, and undifferentiated 
carcinoma Manj workers believe that no matter what the pattern of the 
tumor, it has an origin from a single multipotential cell in the bronchial wall 
This cell can form mucous glands, squamous epithelium, or other cellular com 
ponents The proportion of these particular cellular types was reported by 
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Clinical Evolution 

The evolution of hi onchogcnic carcinoma lias a variable speed The earh 
est symptom is usually an mitative cough accompanied by increased amounts 
of mucoid secietion This is followed by signs of bronchial obstruction with 
or without infection With fuitlier growth of the tumor the sputum may he 
tinged with blood Unilateial wheezing occuis when an becomes tiapped by 
a ball-i alve action (Fig 333) The involved lobe becomes distended, and, if 
there is complete obstiuction, atelectasis takes place with resulting dyspnea 
The cough may become moie acute and be accompanied by chest pain Hemop 
tisis occurs lathei frequently but usually is not piofuse With partial bron 
dual block it is not unusual foi symptoms of infection to become appaient, 
often suggesting influenza 01 pneumonia With deciease of the bionclnal 
obstiuction, the symptoms of bionclnal infection may disappear At times an 
abscess developing secondm \ to the caicinoma (Fig 33C) may mciease rapidh 
m size, peifoiate tlnough the pleuia, and cause empyema 



Fife 331 — Anatomic sketch shotting the patlntai to axillail metastases from a 
carcinoma after pleural sjmphjsis 

When the caicinoma spreads to involve the sympathetic chain, a H° ^ 
syndrome may develop With a so-called superior pulmonaiy sn mm ^ 
there may be excruciating pam radiating down the arm of the mvo ve ^ 
as well as considei able local pam When the tumor mvoh es the pm em 
increased dyspnea may result fiom a paralyzed leaf of diaphragm 



Fig 330 —Relative distribution of lymph node metastases In 1 ’’OS collected cases of car 
cl noma of the lung Note high proportion of abdominal mctastases (From Ochsner A J 
Thoracic Surg 191 ) 


The pleural mesotheliomas lm\e a variable microscopic picture and aie 
usually made up of epithelial elements and fibrous stroma At times the 
growth appears to lack epithelioid elements and suggests a fibrosarcoma The 
histogenesis is somewhat uncertain Tissue culture has shown a probable ori 
gin fiom mesothclium (Murraj, 1942) 
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Peripheral bronchogenic eaicinomas mal e up approximately 25 per cent 
of nil bronchogenic carcinomas and may reach a large size before any clinical 
symptoms such as cough, pleural pain or hemoptysis appear (Thornton) Be 
cause of their rapid centripetal growth, the blood supply may be centrally 
impaired, causing necrosis liquefaction and central rarefaction 



Bronchogenic carcinomas not infrequently metastasize to the brain and 
the dominating symptoms may strongly simulate a primary brain tumor This 
is particularly true in primary bronchogenic tumor w ithout bronchial obstruc 
tion Addison’s disease rarely occurs when there is secondary involvement 
of both suprarenal glands The first symptom of a carcinoma of the lung may 
be caused by bone metastascs with pain in the chest and lumbar region The 
symptomatology in 157 cases tabulated by Adams is shown in Table IX 
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the chest wall to lonn an uleeiating mass A eaiemoma involving the thoi 
acic inlet may picsent a Ifoinct’s syndiome (miosis, enophthalmos, and nar 
lowed palpebial fisstue), and theic may be nemological changes m the arm 
on i ho nnohed side Melaslnscs aie otten eiidcnced by enlaiged supiaelavicu 
lai nodes and a nodulai In ci 

It is unpoitaiit to know whcthci a bioneliogeinc tumoi lepiesents a so 
called bronchial adenoma 01 a bioneliogeinc eaiemoma In most instances a 
biopsy is the deteimmmg faetoi The sex of the patient, the dmation of the 
disease and the bionehoseopic obsci rations aie the most impoitant differential 
points (Table X) 


TAWE X DIFFERENTIAE CllA! ACTEFISTICS OF BnONCIIOGENIC ClTCINOMAS 
and Bfovciiim Adenomas 


1 

BI ONCHOQFMC CARCINOMA 

1 BRONCHIAL 1DLNOMA 

Se\ 

00% male 

00% female 

Age 

10% before 10 

70% before 40 

Duration — I -\ear plus 

2% 

90% 

“5 j cars plus 

0 

80% 

Motastascs 

Vcrj frequent 

Practically ne\ er 

Brain pathoiogi 

, JtetnBtases frequent 

Abscess am} occur 

Jlemoptj sis 

1 1 07c 

80% (often repeated) 

Bam 

Often present 

frequently absent 

Bronclioscopic obscr 

Often lived, ulcerated, carina 

Usual!} nonulcerated , bleeds 

\ ation 

n idened , mediastinum fi\ed 

easily , no fixation of 
mediastinum 

Opcrabiliti 

Low 

High 


Bioneliogeinc eaiemoma fiequently suggests an nmesolved pneumonia 
The loentgenologic pictuie may change almost daily according to the degree 
of bronchial block and infection Should the patient expectorate a poition of 
the tumoi, the bionchial drainage impioves, and the next loentgenogiam 
shoivs a cleaimg of the pulmonaiy piocess, tins evolution may be mteipreted 
as lmpioaement of a pneumonic piocess Any peculiar or poorly explained 
pneumonic piocess winch demolish ates an unusual clinical and roentgenologic 
behauioi m the lungs of an oldei individual should be suspected of being 
bronchogenic eaiemoma If a lung abscess is diagnosed loentgenograplucaflj 
in the absence of a cleai-cut etiology, there may veiy ivell be a primary cai- 
emomatous obstruction m a mam stem bronchus, particulaily if it occurs » 
an elderly male If the abscess spreads to the pleural cavity, rupture maj 
ensue and cause empyema and massive infection This may lead to vigorous 
treatment of the infection while the pnmaiy cause is overlooked A sum ar 
clinical pictuie can oecm m bionchial adenoma 

Bronchogenic eaiemoma frequently metastasizes to the brain and there 
is probably no piomment neuiosurgeon in the country who has not exp 01 
the bi am foi a lesion thought to be pi unary but which turned out to be me 
static from an occult eaiemoma of the lung A loentgenologic exnmmati 
of the chest should therefoie be done loutmely foi every suspected pnma . 

brain tumor (Paikei) j 

Bronchogenic carcinoma very fiequently metastasises to the siipinr^ 
glands and may larely cause a syndrome of Addison’s disease Broucio 0 
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Tvbi e IX Si'CPTOsrs rw lo* Pvttents ttiw CirciJ'.osfv op Lung 
(Trom Vdtm-» 1 J UI A 1940) 



CVSES 

| rEr ce\ r 

Cough 

146 

93 

Pam 

S') 

54 

Expectoration 

S3 

53 

Hemoptysis 

69 

44 

Wheeze 

22 

14 


In the late stages of the disease and caused prim ml} by pulmonary m 
fection there may be marked weight loss, secondary anemia, and prominent 
cardiorespiratory symptoms Death may occur from widespread dissemma 
tion of the disease but much more f requenth is due to cardiorespn aton failure 

Bronchial adenomas develop verv slowly and because of their extreme 
vascularity the first symptom is often hemoptysis Symptoms due to bron 
chial obstruction may occur sometimes associated with repeated respiratory 
infections As the tumor grows there may be profuse hemorrhages With nn 
almost complete obstruction an atelectasis may develop and result in dyspnea 
and other phi steal signs Infection however is the most common eompheat 
ing factor and gi\es symptoms suggesting influenza and atypical pneumonia 
The sj mpioms \ ary in accordance w lth the degree of bronchial block 

The infection which may be associated with lung abscess (Hg 328) is 
sometimes sufficient to cause death if there is no surgical interference A brain 
abscess may also develop termmalh 

The clinical evolution of all color carctnomas is variable but it is usually 
rapid The patients ba\e cough and bloody sputum Because of the e\ten 
sneness of the often bilateral disease cyanosis and dyspnea arc frequent 
hen the pleura is inv oh cd pain pleural effusion, and marl cd dyspnea result 
The patients do not suruic more than a vear Death occurs from pulmonary 
insufficiency 

The growth rate of a pleural mesothelioma is often slow The first sum nm 
be the development of a small effusion which gradualh increases With more 
fluid dyspnea appears This gradual process may take several years With 
spread of the tumor to the mediastinum and opposite pleura dyspnea becomes 
extreme and death occurs from pulmonarv insufficiency 

Diagnosis 

Cluneal Examination — The clinical e* animation of a patient with an early 
cancer of the lung or a bronchial adenoma arising m a main stem bronchus 
often yields very few positive findings However, the early signs and svmp 
toms are related in most cases to v anable degrees of bronchial block There 
nm be unilateral wheezing, and air nm become trapped and there are zones 
of hvperresomncc distal to the bloc) If atelectasis occurs because of com 
plctc bronchial block the trachea may be deviated to the affected side there 
is dullness over the involved lobe or lobes and the hemt is also deviated to 
the same side \fter a bronchogenic carcinoma is no longer localized there 
are signs and sv mptoms of extension or metastascs I ocal spread to the pleura 
«s shown bv pleural effusion \crv rarely the tumor may ulcerate through 
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metastatic eaicmoma The locntgenologic pictiue of a pleunil mesothelioma 
is usually not diagnostic, foi the changes piesent aie those of thickened pleuu 
u ith effusion 

Methods of Obtaining- Tissue for Diagnosis — 

Bronchoscopy — This extiemely nnpoitant diagnostic measuie is manda 
toiy foi eveiy pauent suspected of having a bionchogeme tumor AVitli a 
skilled opeiatoi, the patient suffeis little discomfoit, but the recognition of 
the vanous bionchial lesions iequnes lelatively long experience Most bron 
dual adenomas aie i ecognized at bionelioscopy Biopsy may cause consider- 
able bleeding because of the lieli vaseulai lty, but these tumois nsuallv heal 






Fib 334 —Roentgenogram o £ a bronchogenic tho racotomy <C° ur 

right upper lobe This patient was found to be operable on ' 
tesy of Dr C V Brashear Missouri State Sanator um Mount Vernon aio i 


quickly and the epithelium glows over the defect Inbionchogenic ca 
biopsy is an adequate diagnostic measure m 40 to 75 pei cen o ,q vdi . 
In the early cases the biopsy may more often fail to make t e lagnos 
holt, 1946), and seveial attempts may be necessary befoie adequate ^ 

is obtained If a tumor casts a ciicular shadow on the ioen £> en ] ize( } 

invariably designates a peripheral lesion, and it therefore canno « 
at bronchoscopy (Adams, 1946) ration — 

Examination of Cells From the Sputum and Br onchoscopic spi ^ 
The identification of neoplastic cells m sptum is sometimes i | l0rn 

of disintegration Herbut examined material obtained at bronc 
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tuuiioinas inthci frequently compress the supcriot vena cava, and tlio lcsult 
in*? si^ns iml symptoms hue been sumin ut/cd b\ Otlisnei (J9%) ns follows 

1 1 demn nnd c> mosis of the face, neck, and upper extrem 
lties (aggravated by assuming the horizontal position and 
relieved when erect) 

2 Venous hypertension in arms 

3 Normal venous pressure of lower extremities 

4 Development of subsequent varicosities on anterior thorax 

5 Dev elopment of deep collateral v essels 

Roentgenologic Examination — The roentgenologic examination of the chest 
in patients with bronchial adenoma and bronchogenic carcinoma is of paramount 
importance The abnormalities observed are often caused by variable degrees 
of bronchial block and infection, nnd the picture may be bizarre and ever 
changing There is no doubt that a detailed consideration of the roentgeno 
logic appearance of a segment'll collapse of the lung with radioscopv and 
roentgenograms taken at various angles materially heightens the percentage 
of correct diagnoses (Robbins, Foster Carter) 

If the tumor originates in the mam stem bronchus, the first roentgenologic 
change is an emphysema of the involved lobe due to trapping of air As the 
tumor further obstructs the bronchus, atelectasis may appear (Fig 321) but 
the roentgenologic signs depend upon the lobe involved The lateral and 
oblique roentgenograms often localize the area of atelectasis The shadow 
peripheral to the lung block may also be prominent, and in many instances 
the changes present arc due to infection rather than to tumor Not too rarely 
the roentgenologic picture reveals lung abscess secondary to a proximal block 
of the bronchus In other instances the tumor may arise near the apex of the 
lung showing an area of homogeneous increased density with a narrowing of 
the rib spaces (rig 322) With bone density films, underlying destruction 
of the ribs may be depicted If the tumor is associated with pleural effusion 
or any degree of thickening of the overlying pleura, it may be necessary to 
take overexposed films in order to reveal underlying pathology 

The areas of bronchial block may be clearly shown by lipiodol studies 
(Garcia Capurro) If lipiodol studies arc used, the technique of broncliogr iphv 
outlined by Adams and Davenport is very useful Planigraphy is of great 
value in locating bronchogenic tumors, but the procedure takes considerable 
technical skill and experience in interpretation It can indicate, however 
whether tumor is growing out into the parenchyma TrimaunDahl believes 
that further use of this measure will almost eliminate the use of bronchography 
with lipiodol If lipiodol becomes trapped by an area of obstruction a pneii 
momtis may develop and delay surgical treatment for several wc<ks 

Metastatic bone lesions arc usuallv osteolytic nnd it is not rare to see n 
portion of a rib completely destroved by tumor In other instances the verte 
htnc and skull may contain areas of ostcolvtic destruction 

The roentgenologic examination of an ah color carcinoma of the lung often 
reveals bilateral well defined nodules with or without pleural effusion The 
hilar nodes mnv he enlarged These changes are commonly interpreted as 
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often bloody because of involvement of the pleuia by bioncliogemc caicmoma, 
alveolai caicmoma, 01 plcuial mesothelioma 

Aspiration Biopsy — One-foiutli to one-half of the cases of bioncliogemc 
caicmoma cannot be biopsicd tlnough the bionchoscope When these tumors aic 
located penpheially, aspnation biopsj undei indioscopy often pioemcs enough 
tissue foi diagnosis If the tuinoi is located close to the liiluin, this pioccdme 
is not indicated We ha\e netci cncounteied am complications fiom aspna 
tion biopst 1101 lime we seen implantation of tuinoi m the needle tiact In 
ccitain instances a penphctalh placed lesion mai be thought to be a bionclio 
genic caicmoma, but aspnation lnopsj may show a benign tuinoi such as 
lieuiofibi oma, a metastatic caicmoma, oi a tubeiculoma The diagnosis oh 
tamed by this method is, in ccitain instances, helpful 1 o the thoiacic siugcon 
m dctci mining defimtne tliciapy 



Fig 33b - 


stem bronchus 
Vernon Mo ) 


-Anteiopostciioi nncl Intel \1 10 ? nt 8 c J 10 o l ' ll ‘'L,^, ^‘^‘VioupnJc c'ircJnoma oi uiv 

abscess with fluid let el In the lower lobe second-ut to a pumnrj etSto Sanatorium Mount 
main stem bronchus (Comtest of Di C A Brasheai Missouri btatc aui» 


nnd latenl locntgcnogiams to Uemonsn^te^n^hn ^ unllatcr^ 
■md*u\ to a pu 
Brasheai 


Differential Diagnosis — Tlieie aic a few benign laic tuinois of t ic 1 
which include leiomyoma, ncui ofibi oma, fibioma, and cliondioma iesc ^ ^ 
usually glow latliei slowlj, and then piesentmg symptoms and signs aic 1 ^ 

variable degiees of bionclnal block The) aic much laid than either ^ 
adenoma oi bioncliogemc caicmoma, and the diagnosis is casi f 1CS0 ' 
micioscopic examination of a bionehoscopic biopsy cascS 

Carcinoma of the tiachca is extiemelj laic Culp could find on y j )Ca 
m the liteiatuie It occuis most fiequently in the lowei t in o n(N) jn 
where squamous caicmoma most fiequently develops If t ie um0 _ n p\,ni 

the uppei third, it is moic often a cylindioma-likc tuinoi of mucous a 
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the apparent!} involved bronchus, and stained the slides according to the 
method of Papanicolaou The tumor cells are well preserved by this method, 
and in a few instances unequivocal tumor cells have been found in cases in 
which the bronchoscopy had been negative, the roentgenographic and clinical 
examination only suggestive Herbut reported on seven patients m whom 
cancer cells were present in bronchial secretions, although the bronchoscopic 
examination had been negative Bronchoscopic aspiration therefore, has a 
definite though limited usefulness in the diagnosis of occult small primarj 
peripheral tumors of the bronchi 



lltopsy of I ympk \odcs or SI in \odulcs — ' The biopsv of peripheral Jvmph 
nodes particular! v stipriclavieular and axillarv nodes is successful m makui n 
a diagnosis m about 20 per cent of the cases When shin mctaslases from a 
pnmarj bronchogenic carcinoma occur these areas mav also be biopsicd and 
the point of origin suspected if the patient is a male between 40 and 70 sears 
with respiratorv svmptoms 

Pleural Fluid Sediment — \t times, a definite diagnosis can be made bv 
spinning down pleural fluid and sectioning the pellet obtained The fluid is 
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Harnai tomas of the lung aie laie, McDonald has lepoited tucntj-tluee 
cases They can mimic penpheial bionchogenic caicinomas They piobabh 
arise fiom an abnoimal development ot the bionchial anlage These neoplasms 
occm within the paieneliyma of the lung (usually subpleuially), vaiy m sue 
fiom 0 2 cm to 9 cm , aie shaiply demaicated on cut section, aie fanly homo 
geneous, and often contain bone They aie teiatomas and have never been 
known to become malignant Microscopically hamai tomas aie made up pie 
dominantly of cartilage but invatiably also contain fat, smooth muscle, and 
glandular, often ciliated, epithelium Roentgenologically, a well delineated 
sharply cn cumscnbed mass is seen The best tieatment is suigical excision 



Fig 33S — Gross specimen 
lower lobe This was diagnosed 
within it 


■ a ^veil-delineated part, all, 

, roentgenogram because of the punciau. 


Lung abscess has to be differentiated fiom hot i ionc a ^ | jron chial 
bronchogenic carcinoma, for the abscess may develop secon a . 0 f a 
block If the undeiljmg cause of an abscess is not ceai, i j 10SC0 py f par 
bionchogenic tumoi should be consideied and luled out y 1 c ]dcrl> male 
ticularly if the onset of the abscess is insidious and it occurs i ^ j 0 p cn pb 
A tuberculoma casts a solid roentgenographic shadow, u in c /p,g 338) 
oral bronchogenic carcinoma, it does not have centra r are a 

Roentgenograms may show calcification m the wall of t e cs second 81 'I' 

Metastatic carcinoma can iaiely involve hilar lymp i no ^ ‘ arcinoin a 1" 
ulceinte through the bronchi to simulate a primal y bronc logo 
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fjand tj pc Because of the location of the tuinoi, icspnatorj symptoms <luc to 
mechanical embanassment aie pioininent Uhe tumor in i} act as i cheek \ahc 
which graduall} increases to pioducc complete obstruction of the trachea 
Any treatment usually meets with failuic Tracheal fissure and elcctrocoagu 
lation hate been advocated b> Figi, but the prognosis of this group of tumors 
is almost uniformly poor, with the exception of the c}lmdroma According to 
Tmney, the cylindroma responds to roentgentherapj he lcported three pa 
tients hung fhe >ears after treatment 



FIs 537 — roentgenogram of the cheat demon tratlns healed calcined to cl of tuberculosl 
In the right upper lobe The left uprer lobe shows a shadow of Increa cl density rndlatlns out 
from the hi um which was seconlary to an cntlrclj unexpected bronchoscnlc carcinoma of the 
lert upper lobe bronchus The tuberculosis clouded the diagnosis (Courtesy of Dr C A 
Hrashenr Missouri State Sanatorium Mount \ errvon Mol 

Tuberculosis of major bronchi usuall} presents no difficult} in diagnosis, for 
the sputum is imanabh positive for acid fast bacilli The lesions are usualh 
multiple bj bronchoscop\ and there is no fixation of the mediastinum or widen 
mg of the canna 

The superior pulmonan sulcus s}ndromc in bronchogenic carcinoma can be 
simulated b\ an\ other lesion located in the same area and in\ohing the same 
structures such ns bronchial cyst carcinoma of the thyroid, Hodghn's disease, 
and metastatic carcinoma (Ilerbut) The *\n<lromc of obstruction of the supc 
nor \cna ca\a can also 1«* due to lymphosarcoma, Hodgkin's disease, metastatic 
carcinoma or aortic aneurysm (IIusscj) 
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Pic- and Posiopcralnc Cate — Pieopcrntivelv the caidimcspuaton and 
lennl status must bo evaluated Anemia should be counteracted b\ tiansfusions 
Penicillin and Mtamin C should be given prophvlacticallv A \ei\ well tiamed 
anesthetist is of utmost importance l'oi the anesthetic agents concern evdopro 
pane nitrous oxide 01 otlivlenc combined with ctliei and oxvgcn given through 
an endoti aclieal tube connected with a closed system and with some arrangement 
for carbon dioxide nbsoiption Owgen is given postopeiativelv 

The advances m thoncic suigen have matenalh decieased operative mor 
talitx A postoperative death m the fir^t seventv-two horn's mav of course be 
caused In an accident at the time of opci.il ion with peifoiation of lnige vessels, 
but fai moic fiequentlv it is due to pulmonai v edema Mam of these patients 
--uddenlv develop abnoi malitiex of lhvthm and lieoit failuic The late causes 
of death me due to \nuous tvpes of infection paitieulailv pneumonia 01 the 
.emnniing lung or opening of the In oiuhial stump 

The nnnihei of patients with bionehogenie caiciuonia suitable foi opcin 
tion is small Ilowevei if tlieie .no no signs contiaindicating exploration, it 
should be done without hesitation In 1012 Adlei wiote “Tlieie should lic- 
it is emphaticalh hcic stated — ns little hesitation in lcsoitmg to an cxplon 
torn tliorneotomv as there is now mints in submitting to an exploiaton lnpa 
rotoim ’ This concept was levolntion.m at that time and has onlv been full' 
accepted in leccnt veais At exploiaton thoiacotomv the lumoi mat be so 
extensive that its lemoval is impossible (chest wall imohement extension to 
panetal plenia mediastinal fixation dueet imohement of pulmonai \ alien, 
vena eat a or artgous t em'i Tliese findings negate fnithei tieatment aflei 
eonfiimatort luopsv is done 

Bionchwl adenoma* aic the most common of the benign tumors of the 


bronchi Although the\ make up onlv about o per cent of all bioncliogonu 
tumors in Chuielnll s senes t hot made up 30 pci cent of the lesectablc gioup 
These tumors aie infiequenth entnolt lntialuminal and in piuctiealh all ni 
stances hate a laige exti tbionehial component It is qnc'tionablc wbetbei 
bronchoscopie lemotal is pistified because it is impossible to d, 'oiniinc 1>\ bion 


clioseopt whcthci a tnnioi is ent licit within the lumen Onh when the unio 
has locally extended to the tiachei betond possible smgical itinov.il oi when t ie 
patient is too pool a smgical nsk should leniotal bt bi onclioscopt be attvmp v 
(Chambeilem) It is logical that the tieatment be smgical, foi although broil 
dual adenomas hate a long clinical ctolution etentuallv because of pilin' 0 
naiv infection death lesults The most debatable question is wbetbei a lobec 


tomv oi a pneumonectomy should be done If bionchicctasis mt 


ohes othci 


lobes of the lung besides the one m which the hi oiichi.nl adenoma is pt nnnm , 
there is no question but that pneumonectomy is the tieatment of choice 
the tumoi and the secoiulait changes aie localised to one lobe, Sweet 
feels that lobeUoms is sufficient but Gi lliam (1145) believes that pneumonc^ 
tomv should be earned out Pneumonectomy appeals moie logical because 
implies a more adequate iemov.nl of possibly involved legional hmpli 
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our experience this has been most frequently due to pnmary malignant tumors 
of the testicle In practically all instances, however, the testicular tumors aic 
obvious and the stage of the disease advanced Single metastatic nodules within 
the lung can be very readily confused with a peripheral bronchogenic carcinoma 
This will occur particularly when the primary neoplasm gives no signs or symp 
toms At times aspiration biopsy is successful in making a differential diagnosis 
Bilateral metastatic carcinomas forming small nodules such as from the breast, 
thyroid, or ovary can be confused with alveolar carcinoma IIowe\cr, in most 
instances the primary neoplasm is clinically obvious From the standpoint of 
probability if a patient demonstrates multiple nodules in both lungs the chances 
arc far greater statistically that this is metastatic rather than a pumary alveolar 
carcinoma 

The differential diagnosis of pleural mesothelioma is usually first concerned 
with pleural effusion due possibly to tuberculosis The diagnosis is often re 
solved by the absence of tuberculosis elsewhere, plus the absence of tubercle 
bacilli and the presence of tumor cells in the pleural fluid Exploratory thora 
cotomy with biopsy will further serve to differentiate if necessary 

Treatment 

Surgiry — The surgical treatment of bronchogenic carcinoma is pneumonee 
tomy carried out as radically is possible for regional lymph nodes arc frequently 
implicated This procedure is comparatively new and it is only in the last few 
years that the surgical management of these patients has become clarified 
The first successful pneumonectomy was performed by Graham m 1933 The 
lymphatic drainage is not divided by lobes, and it is therefore illogical to pei 
form a lobectomy rather than a pneumonectomy (Ochsner) The operability 
of cases of bronchogenic carcinoma is not more than 15 per cent (Edwards), 
for the tumor is seldom diagnosed early The operative mortality, however, 
has steadily decreased Graham’s last seventy cases had an operative mor 
tality of 30 per cent and the last 25 cases, only 12 per cent Evidence of dis 
tant metastases and extensive local disease are categorical signs which contra 
indicate a thoracotomy Distant metastatic disease may appear as si in 
nodules roentgenologic evidence of bone metastases (ribs, vertebrae, si nil) 
roentgenologic evidence of disease in the opposite lung, and pathologically 
proved lymph node metastases (supraclavicular or axillary) Other clinical 
and laboratory signs give evidence of local spread beyond the possibility of 
surgical removal A left recurrent laryngeal paralysis with paralysis of the 
left vocal cord may be present Radioscopic examination may show a para 
Iyzed leaf of the diaphragm due to involvement of the phrenic nerve Bloody 
pleural effusion is evidence of extension to the pleural surface Serous fluid 
may be due simply to changes in pressure, so that unless tumor cells are dem 
onstrated microscopically, \t vs not a contraindication to surgery The bron 
choscopic examination may reveal fixation of the mediastinum with a flattened 
carina Severe pain in the thoracic region or down the arm usually indicates 
involvement of the intercostal or brachial nerves Practically all superior 
pulmonary sulcus tumors are inoperable (Graham) 
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Iii evaluating statistics on bronchogenic caicmoma it should be lemembeied 
that urban climes, staffed with piomment thoiaeic suigeons, leceive a disporpor- 
tionate numbei of early pre-selected cases As many as 50 to 60 per cent of 
these cases may be explored and 15 to 20 pei cent resected with expectation 
of cuie, but even from this material five-year suivival rates still remain undei 
5 pei cent of the entne group Edwaids’ figiues, quoted in the foiegoing, re 
fleet the ovei-all still gloomy outlook of carcinoma of the lung 

The prognosis of bionclual adenoma is usually excellent with surgical lesee 
tion Death occurs only when overwhelming infection has developed before 
operation In seventeen patients repoited on by Chui chill, fifteen were living 
three to five yeais aftei surgical tieatment 


References 

ADAMS, Ralph, and DAVENPORT, L F The Technique of Bronchography and a System 
of Bronchial Nomenclature, JAMA 118 111 116, 1942 _ 

ADAMS, Ralph From the discussion of GRAHAM, E A , and WOMACK, N A The 
Problem of the So Called Bronchial Adenoma, J Thoracic Surg 14 119 12i, 1J4D 
ADAMS, Ralph Primary Lung Tumors, JAMA 130 547 553, 1946 
ADLER, I Primary Malignant Growths of the Lung and Bronchi, New iork, 1 
Longmans, Green & Co _ 

ALEXANDER, John, WELLER, Carl, HAIGHT, Cameron, and GRAHAM, E A from 
the discussion of GRAHAM, E A , and WOMACK, N A The Problem of the 
So Called Bronchial Adenoma, J Thoracic Surg 14 119 127, 1945 
ANDERSON, W M Bronchial Adenoma with Metastasis to the Liver, J Thoracic surg 
12 351 360, 1943 , , 

BRUNN, H , and GOLDMAN, A The Differentiation of Benign from Malignant 1 oiypu 
Bronchial Tumors, Surg , Gynec Ai Obst 71 703 722,1940 ... 

BRUNN, H, and GOLDMAN, A Bronchial Adenoma, Am J Surg 54 1(0 192, i^ri 
CHAMBERLAIN, J M , and GORDON, J Bronchial Adenoma Treated by Pulmom 
Resection Case Reports, J Thoracic Surg 14 144 159, 1945 
CHURCHILL, E D Report on Medical Progress, Thoracic Surgery, New Enginmi 
Med 223 581 587, 1940 
CHURCHILL, E D Quoted by BRUNN, H 

CULP, O S Primary Carcinoma of the Tiuchea, J Thoracic Surg 7 4il i8i, 
EDWARDS, A T Carcinoma of the Bronchus, Proceedings of Eleventh ; Cong c 
International Suigical Society, vol 2, Bruxelles, Societc Medica e c 
pp 529 534, 1939 

EDWARDS, A T Carcinoma of the Bronchus, Thorax 1 1 25, 1946 

EWING, James Neoplastic Diseases, Philadelphia, 1940, W B Saunders 0 

FIGI, T A Primary Carcinoma of the Trachea, Arch Otolaryng 12 446 4 “ D ' J , 13fl 17 i 

FOSTER CARTER, A r Bronchial Adenoma, Quart J Med (new senes} re 

FOSTER CARTER, A T , and HOYLE, Clifford The Segments of the Lungs, Di s of 

Chest 11 511 564, 1945 , . ~ A „ fn ndiol 27 

FRIMANN DAHL, J On the Value of Planigraphy m Bronchial Cancer, Acta r. 

99 114, 1946 , _ , , „ 

GVRC1A CAPURRO, Federico La Broncografia, 1938, University of Cordoba 3533d, 

GOLDM Alfred Carcinoma of the Lung of Long Duration, J A 

GRAHAM, E A , and SINGER, J J Successful Removal of Entire Lung for Carcmon 

of Bronchus, JAMA 101 1371-1374, 1933 Ttrnnchn! -<' dc 

GRAHAM, E A , and WOMACK, N A The Problem of the So Called B 
noma, J Thoracic Surg 14 106 127, 1945 

GRAHAM, E A Personal communication . 07 04 1044 

GRAHAM, E A Indications for Total Pneumonectomy, Dis of C Jes T 1 T 

HERBUT, P A Broncluolar Origin of "Alveolar Cell Tumor” of the Dung, 

Path 20 911 929, 1944 „ „ , rxnerienco With 

HOCKER, A T , and GUTTMANN, R J Three and One Half T Hoent 

the 1,000 Kilovolt Roentgen Therapy Unit at Memorial Hospital, 
geno! 51 83 94, 1944 



cancer of rLsrmmm sxstem and UFPEr digestive tract 


461 


In cither instance, in the hinds of experienced thoracic surgeons the operiti\e 
mortality is 5 per cent or less 

Infrequent^ pleural mesotheliomas can he treated by surgical resection 
(Stout) 

Radiotherapy — The pathologic nature of carcinoma of the lung would 
make it, in principle, eligible for radiotheTap> Most of the bronchogenie car 
cmomas show a definite often marked radiosensitn it y In spite of this radio 
therapy has little to offer in the treatment of carcinoma of the lung outside 
of a frequent and definite palli ition (Pohle) A definite prolongation of life 
may also result from the judicious application of this form of treatment 
(Widmann) The administration of roentgentherapy quite often results m a 
diminution of the tumor a re establishment of bronchial permeability, disap 
pearance of atelectasis with disappearance of pain improvement of the general 
condition and a sensation of wellbeing But a definite sterilization of the 
tumor does not follow and it is questionable whether such result is possible 
with our present means of roentgentherapv The difficulty lies in the fact that 
e\en in the earliest cases, the melting of the tumor results m inflammatory 
complications (mednstmitis gangrene of the lung, and formation of an ab 
scess) In more undifferentiated tumors in spite of greater radiosensitwity 
the difficulty lies m the metastatic spread and the impossibility of irradiating 
the entire node bearing area 

Consequently, in no case is it justifiable to treat a carcinoma of the lung 
by means of radiation therapy when surgery is possible In the large group 
of inoperable cases, radiotherapy has a definite place and contributes definite, 
sometimes unexpected, results The protracted administration of roentgen 
therapy offers the greatest benefit, resulting in a slow diminution of the tumor 
and avoiding immediate complications High voltage roentgentherapy having 
the advantage of a greater penetration may possibly become of greater mo 
fulness Hocher reported on a group of ninety three patients treated w ith 
1 million volt equipment and concluded that the relative improvement of rc 
suits warranted the use of higher a oltage roentgentherapy 

Prognosis 

The number of resectable and therefore possibh curable cases of broncho 
;/cmc carcinoma is unfortunately relatively small Of 1,016 conseci'tne cases 
reported bv EdwaTds (1946), exploratory thoracotoms alone was done in 103 
patients pneumonectomv was done in sixty six additional patients and lobcc 
tomv was done in four patients Thirteen patients were hung two to ihc 
■\ ears follow mg treatment, at the time of the publication fi\ c of these patients 
had lived Irom sc\en to ten vears All patients who hid lobectomies died 

Certainly the more undifferentiated the tumor the w orse the prognosis 
It is also true that the prognosis is related to regional lymph node involvement 
so that more careful attention should be paid to the examination of regional 
node areas If am compromise surgical procedure less radical than a pneu 
monectomv is done for a bronchogenic carcinoma, the prognosis is poor 



Chapter VIII 

TUMORS OF THE THYROID GLAND 

Anatomy 

The thyioid gland lies oiei the tiacliea at the lowei antenoi midlme of 
the neck It consists of tuo lounded pyiamidal lobes extending from the 
thyioid caitilage to the sixth tiacheal ring and of a connecting median isthmus 
neai the lowei pole of the lobes which coveis the second, third, and fourth 
tiacheal lings Each lateial lobe is postenoily lelated to the carotid sheath 
and the esophagus and medially to the tracheal wall and lecuirent laiyngeal 
nenc (Fig 339) The gland is cm eloped in a connective tissue capsule, and 
the pietiacheal fascia thinly fixes it to the cucoid and thyioid caitilages 

An aitenal anastomosis between the capsule and the fascial sheatli is sup 
plied to each lobe by the supenoi thjioid blanch of the external carotid aiteij, 
an mfenoi thyioid blanch of the thyiocei \ical tmnk, and larely a single small 
biancli fiom the innominate aiteiy at the nndline Tluee sets of venous 
channels aie piesent the supcuoi and middle thyioid veins diainmg to the 
internal jugulai and the mfenoi thyroid veins diaming to the respective m 
nominate veins (Fig 340) 

Lymphatics —The lymphatics of the thyioid gland onginate aiound the 
tlmoid follicles and foim a delicate blit ncli netvoik which extends into tie 
gland (Fig 341) The collecting ti unks gather into six mam groups (Kouvieie) 

1 The median supenor hunks anse in the supenoi poition of the is ^ in 
and adjacent aieas of the lateral lobe They travel upward m fiont o 
laijnx and then lateially to end m the subdigastnc gioup of nodes of tie ia 
temal jugular chain In about half of the cases, some of these trunks aie in 
mpted by an mtei cncothyioid lymph node 

2 The median mfenoi t minis descend along the mfenoi thyroid 'em ^ 
usually dram into the lymph nodes of the tiansveise pietracheal chain 0 ^ 
these lymphatics may fail to make this fust stop and contmui onwar ® 
dnectly mto a laige lymph node at the junction of the biactiocep ia ic ^ 
A group of lymphatics ansing fiom the postenor surface of the oivei P 

the lateral lobes, the postei oinfenoi collecting hunks, dram into tie j ion 
chain of lymph nodes of the same side and thus constitute a lateia con 
of the mferioi median collecting trunks , ^ 

3 and 4 The right and left lateial trunks arn,e fiom the late™ 
some of them follow an upward direction and dram into the an e an( j 
nodes of the internal jugular chain and others follow a transversa u< ? Qr jn 
end either in the inferior and external nodes of the internal ju D u ai 

the central nodes of this same chain 
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Not< ? ,CI>! cvsntntlon of the ubund mt \ isculiu izatlon of the thjrold 

tin t orci \ leu trunk* of tl,c external carotid nitoi> S, Inferior tforoM p£?,? c / lr ?inlni: 

Into the » l 10 n| PCii°i thyroid \cln niul }, the middle th>io!d vein both dr >n 

respective jUKul-tr and 5, the Inferior thjiold veins dralnlnp Into the Innonifnife vein 
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5 and 6 1 he postcrosupcnor tmn1sa.ro present in only about one fifth of 
the c ises They arise from the posterosiipenor region of the lateral lobes ascend 
past the lateral border of the pharynx and terminate in the lateral ictiopharyn 
geal node 

In summary , the lymphatics of the thy roid gland are drained by the lymph 
nodes of the internal jugular chain and recurrent chain and by the pretracheal 
and retropharvngeal lymph nodes 



Fig 339 — Transverse section of the neck at the le\el of the third tracheal ring Note the 
Intimate relationship of the thyroid gland to 1 Jugular %em carotid arterj 1 trachea 1 re 
current larynges 1 ner\e and i e ophagus 


Incidence and Etiology 

Carcinoma of the thyroid is most commonly seen m patients betv. een the 
ages of 40 and 70, it is sometimes encountered between 20 and 40 years but 
is extremely rare under 20 years of age (Clute and Warren) The tumor pro 
dominates in the female m a ratio of about 7 to 1, and there is a difference in 
the age incidence for the different types of tumor (Figs 342, 343 and 344) 
About 90 per cent of all malignant neoplasms arise in pre existing long 
standing adenomas Carcinoma of the thyroid is not related to exophthalmic 
„oiter inasmuch as in practically e\cry case of carcinoma there is no true ele 
Nation of the basal metabolic rate It is interesting to note that 8 pci cent of 
all exophthalmic goiters present coincidental fetal adenomas (Clute, 1933) 
If carcinoma appears in conjunction with a hyperplastic thyroid it arises not 
on the basis of hyperplasia but has its site of origin m a small adenoma hidden 
within the hyperplastic gland (Goetsch) 

Berard states that in endemic goiter areas 2 5 to 4 per cent of all the 
malignant tumors arise from the thyroid but that m goiter free zones the pet 
centage is onl\ 0 4 or 0 5 per cent Undoubtedly a correlation may be drawn 
for when goiter is endemic neoplasms of the thyroid occur in significantly 
greater numbers 

Pathology 

Gross and Microscopic Pathology —The histologic classification of car 
cinonn of the thyroid lias a practical significance m that each type has its mm 
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Fig 341 —Schematic representation of the Jjmphatic trunks draining the thyroid gland 
/ The median superior trunk X the median inferior trunk 3 and 4 the right and left lateral 
trunks S and 6 the posterosuperlor trunks All of these are drained by the lymph nodes of the 
internal Jugular chain and recurrent chain and by the pretracheal and retropharyngeal lymph 
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About 3 pci cent oi all adenomas show evidence of blood vessel invasion 
If this invasion is shown giossly, they must be classified as definitely inalig 
nant If invasion is piesent only on mieioseopic examination, the adenomas 
should be regaided as potentially malignant, although theic is a 95 per cent 
chance that the tumoi will never show any evidence of metastases 

Papillaiy Cystadcnoma — The papillary cystadcnoma is not seen quite so 
fiequently as the adenoma It usually foims papillaiy piojections with a single 
layer of cells Ilemonhages within this tumor aie very common The tumoi is 
usually cystic with seious and fiequently blood-tinged fluid Theic may be diffi 
culty m diffcientiatmg these lesions fiom malignant tumois, foi even the most 
innocent-appealing papillary evstadenoma is capable of metastasizing if it lias 
invaded a blood vessel 



I in — Gloss specimen of a benign 'ldcnomi 
\sith compression of contiguous th> rold gl'ind 


the tluioiq Note complete cncm-uia'"'’ 


Malic. nam Nioplasms- — The gioii]) of potentially maln/nan 11111 Ljjnonin, 
thy i oid is tlie hugest and includes the adenoma and tlie papillaiy c\s )(1 
classified as potentially malignant if they have gross evidence of b oot ^ jn 
tasion, imasion of the capsule, oi mieioseopic evidence of 1 00( , ,, n nsion 
\asion (Fig 347) Care must be taken to pioxe that the blood vess . uW j 
is leal, foi it can bo aitifact The adenomas most pionc to bate ^ 

invasion aie of emlnvonal oi fetal type The papillaiy cjs at CI * IIia lifrnnnt 
oonsidciabh m then desneo oi neoplastic altciation In t icn inos L , rC ,itrr 
foim there is \astl\ mu eased sti atification of tlie epitlielitiin, n" 
disoi gam/alion of art bitectui e, and mci cased speed of giovtli 
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prognosis The follow m e classification of thyroid tumors by Warren (1941) 
is excellent and is used here as a basis foi this discussion 

Benign ' 

1 Adenoma 

a Emb r\ onal 

b Fetal 

c Simple 

1 Hurthle cell 

d Colloid 

2 Papillary cy tadenoma 
Malignant 

Group I Lon or Potential Malignancv 

1 \dcnoma with blood vc cl invasion 

2 Papillary cvMadenoma with blood ms i.l nn i ion 

Croup II Moderate Malignancv 

1 Papillary adenocarcinoma 

2 Alveolar adenocarcinoma 

3 Hurthle cell adenocarcinoma 

Group HI High Malignancy 

1 Small cell carcinoma (carcinoma simplex) 

a Compact type 
b Diffuse type 

2 Giant cell carcinoma 

3 Epidermoid carcinoma 

4 Fibrosarcoma 

5 Lymphoma 

Bfnign Neoplasms — 

Adenoma — The benign adenoma is the most common of the thy roid tumors 
presenting a discrete well encapsulated nodule weighing from 25 to 200 gnms 
It probabVs arises from the epithelium of pre existing follicles rather than from 
rests of embrvonal epithelium It has a definite complete connective tissue cap 
sulc which becomes more fibrotic as the lesion grows and which shells out easilv 
It compresses the adjacent thvroid tissue (Fig 345) The benign adenoma 
should be differentiated from the nodules so frequently found in the adenoma 
tous goiter which do not have a complete connective tissue capsule Grosslv 
evidence of blood v cssel inv asion should be searched for 

The microscopic appearance of the benign adenoma show s many a anants 
(Fig 346) The two most common types (embryonal and fetal) are formed by 
embry onal cells or small follicles The rare so called Hurthle cell adenoma is 
made up of large cells with acidophilic granular cy toplasm The simple colloid 
adenoma is formed bv follicles distended with colloid material It should be 
emphasized that the microscopic appearance of the benign adenoma may sug 
gest a malignant lesion, but if encapsulation is present and there is no evidence 
of blood vessel invasion either grossly or microscopically the tumor must be 
classified as benign Bv contrast it mav appear benign because of its regular 
pattern but if blood v cssel inv asion and mv asion of capsule are present it is 
malignant 
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1 he papillai\ t\ st.i'lenotaiunoina aiismg from so-called aberrant flu rent] 
has been loi'tr a debated entity It is non gencialh admitted that practical)! 
„11 of tlie-c nimois lepiesent metastases from sin ill nonpalpable prn.ian papil 
lary o stadcnoeai emomas m the thyroid gland (King 1942) If abeirant tliv 
-Olds aiise from the lateral anlage of the thyioid then tnmors should lie 
between the carotid sheath and the thvioid lobe laterally and the esophagus 
and tiachea medially (Weller) Almost all so-called lateral aberrant thyroid 
tumors hov ex er lie superficial or external to the carotid sheath King mr- 
ther points out that although many thousands of indical neck dissections hate 
been pci tunned foi conditions othei than cancel of the thyroid no aberrant 
thrioid has erei been found This fuithei substantiates the concept that 
'O-cnUni lateral a ben an t thyroid tamois aic tn pi actically all instances ncta 
stai,c implants rather than primary tumors In fifty-one supposedly lateral 
abeirant thyioid tumors m which the thyioid itself nas examined, the punian 
sodiee was found m the thyroid in thirty-one eases and m nineteen of these 
the mimary lesion and the eenieal metastases weie both on the same side 
Kins Patholosic study furthei substantiated the evidence that the thyroid 
tumor was primary and that the neck nodules were lymph node metasiases 
In most instances the ceiyical masses v. eie multiple veil delineated not at 
tached to the skm and located along the jugular chain of lymph nodes, m 
other words they had all the ehnraeteiisties of metastatic nodes In 55 per 
cent of these supposedly aberrant thyroid tumors lymphoid tissue was present 
and eyen peripheral sinuses containing tumor cells veie observed It is intei 
esting to add that m only one of the primary thyroid lesions did Ivniphci 
tissue seem to be part of the neoplastic process 

The moup of modciatchi malignant tumois of the thyroid is compose o 
the papillary adenocarcinomas which are papillary stiuctuies with strat ratio 
of the cells the alveolar adenocarcinomas which form small but lather unitor 
acini (Fig 34S) and the raiest type the Hurthle-eell adenocarcinoma in w 
individual cells resemble those observed m the Hurthle-cell adenoma 
■which signs of malignant change are piesent (Fig 349) 

The highly malignant group of tumors, which foitunateh makes up 
small percentage of all thyroid tumors, is the small-cell carcinoma w 10S ® p 
quite uniformly small with innumerable mitotic figures (Fig 350) lin( jjf- 
of tumor may develop suddenly m a nonadenomatous gland The very 
ferentiated carcinoma m which giant cells aie common (Fig o5 ) P r0 “ w) j jer 
■with great rapidity and quickly replaces the gland which mav 
large The epidermoid carcinoma is an extiemely raie tumor an P 
arises from remnants of the thyroglossal duct rap 1 ^ 

Tumors ox a high degree ox malignancy shov a greatei and n ul ^ 0 pc 
local invasion The local spread of a caicmoma of the thvioi ]T1 u=cle 

the recurrent laryngeal and vagus neries, the subcutaneous tissues ^ JS {j lP 
The only muscle m the thyroid area which escapes complete es raa ^ ^ t ] 1( » 
sternocleidomastoid Tumor mav surround or invade the trxc ea < . 
submucosa causing edema and sometimes ulceration hut its e 
rings and fibrous sheaths make the trachea somevhat resistant o m 
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Fie 3-10 —Photomicrograph of a. benign adenoma of the thyroid gland Note complete cn 
capsulation central degeneration and striking difference between histology of adenoma an I 
contiguous compressed thyroid gland (low power enlargement) 




t « * 1 ^ ^ id. ^ ^ '**. -* » 

L ? V,i' : ri^v.^k 'x . 2 a? r , 



Fig Tin 


Fig 3 r >0 
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... I'll- •!■>— 1’hotomlcioM ipli or a Iltlrllilc-cctl n< ' , ;. , ;°f, ! '' c J. , '°l' 0 , !i ( '(WM^con^ b> Dt 

This tumoi belongs in the catogoiv of model itck malignant tun 

Shields Which New England Dciconcss Ilospit il, Boston Miss) enlargement) TJjl? 

. ‘ r '° ■—Photomicrograph of a small-cell carcinoma /'^‘Yd irKml CS 1 ^ 0 contributed 

tumoi belongs in the ldghh malignant irioun of tumoi s of the th>rold giant 

b> Dr Shields Mnxren, New Pnglnnd De iconcss Hospital Boston Mas ) j (|,| P | 1 power 

rig 3^1 — Photomlci ogi aph of a giant-cell cntclnoma of tlic fciinc contributed b> 

J«) This tumor bclSnra In the hlBhU mnllKna.it RiouP (falWo con 

Shields Warren New DnKlnml Deaconess Hospital Boston Mnss ) 
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It maj also invade and even ulcerate the esophagus Spread to neighboring 
bones particularly the clavicle and sternum, is not unusual 

The fibrosarcoma and the Ivmphosarcoma are onlv questionably pnmarv 
tumors of the thvroid, m most instances probably representing undifferenti 
ated carcinomas If enough sections are cut of the tumor resembling a fibre 
sarcoma areas of glandular formation are imariablv found It is within the 
realm of possibility that a fibrosarcoma can arise from the existing stroma 
but there are only a few of these cases in the literature which seem authentic 
(ZecUwer) The demonstration of fibroglia fibnls is verv strong confirmatorv 
evidence Microscopically lvmphosarcomas ma> be quite closelv simulated 
but the distribution of the metastascs, the normal basal metabolic rite and 
the failure to respond rapidlv to radiation therapy make it sera likelv that 
most of the tumors classified as Ivmphosarcoma are reallv carcinomas 



Metastatic Spread — The regional metastasis of the adenoma and the 
papillary cystadenocarcinoma by blood vessel invasion and of the papillirv c\st 
adenoma with regional metastases (Group II) mav be verr slow It is not at 
all unusual for these tumors to reeur after several \ears or for metastases to 
remain in the cervical and mediastinal nodes or the lungs for as long as five 
vears Regional lymph node metastascs are almost invariably present unilateral 
when the tumor is unilateral But if the thvroid is totallv invaded then the 
adenopathy is bilateral The nodes along the larynx trachea and the external 
jugular vem are commonly invaded and, later, the subm axillary, supraelavieu 
lar mediastinal, and retrosternal nodes mav become involved Posteromedi 
astinal lymph node inv olvement is rare 

The organs most frequently affected bv metastatic disease are Ivmph nodes 
lungs bone liver kidneys and brain Pulmonary metastases are tismlh mnl 
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than malign int change The adenoma wlmh licuimcs malignant 01 tlu> papil 
l.u \ cyst adenoma which glows 1 at hoi slowh usualh metastasize to the ic 
gional hmpli nodes 'These nodal masses may he the onh sign of disease 
because the pinnan tumoi in the tlmoid may be yen small and not palpable 

It is intei csting that in moie than one-half of the patients with caicmonia 
of the tlmoid tlieie is a lnstoij of enlaigement of the oigan foi fne yeais 01 
longei Veil few tumois aie diagnosed befoic one yeai lias elapsed (Wilson) 
Dysphagia usualh accompanies malignant neoplasms of the thjioid As the 
tumoi begins to cause piessuie on the laijnx, yoicc changes may appeal With 
uutliei meicnse in size, lecuncnt laiMigeal paiahsis takes place, and, still 
latei tlieie inns be ptonounccd lespnatoii difficulty due to edema and com 
piession of the tinchen Imasion of the tiacliea m.n lcsult in hemoptysis 
It the tumoi glows mound the \eins oi the neck, tlieie maj be eiidence of 
obstiuction in the supenoi \ena e.n.i accompanied by choking attacks and a 
sensation of fullness in the neck 

Potcntialh malignant and modeiatch malignant tumois usually piesent 
1 distinct sMiunetiical nodulantj of the tlmoid, sometimes with fixation In 
higlih malignant tumois often tlieie is no lustoii of a picwons adenoma 
The mass appeals within the tlmoid, glows yen l.apidh, and symptoms due 
to piessuie appeal eailj Suigical lemoial is i.apidh followed b\ local ie 
ini i cnee and death ma\ ensue w ltlun a >cai nftei onset 

A small numbei of eaicinomas of the thjioid haic symptoms fiom bone 
inetastascs as the fust clinical manifestation of disease, the purnaii tumoi 
being ion small oi nonpalpablc These metastatic glow ths may pulsate, an , 
whcnthci oecm m the fciinn oi humcnis they often cause fiactmes 

Raich, the metastatic tlmoid tissue mav show function Von Eiselbcio 
icpoited a ease in which a total till i oulectomy had been pcnoimcd hi i 
loth This opciation was followed hi myxedema, but aftei sternal metastases 
ippeaied the myxedema disappeaied Lillies icpoited a case in which ex tac 
fiom metastatic lesions of the lung and bone iniccted into tadpoles pio nee 
acceleiated giowtli and matin ation 

Diagnosis 

The best method of palpating a case of suspected adenoma is foi the * 
cian to stand behind the patient, whose head is m In pei extension, an P 
the fingeis pist ahoie the tlmoid When the patient swallows, the tumoi w 
he felt to use and slip back abmptlv These tumois aie nnilntciai, , os 
metneal, shaiplv delineated, and not fixed to the oieihmg sun 
has been displacement of the tiacliea without lesultant lespnatoiy f ' 1 ma ’ 
the tumoi is piobabh benign i.atliei than malignant When the 
becomes malignant it then piesents as a localized fixed film tumoi 1 ^ 

small gionp of highly malignant caiemomas, the tninefaction may be ^ 
and liaid and may fix all sinioiindmg stiuctmes to it The cenica s 
nodes should always be examined foi eyidence of metastases 0110 . j ]n g 
tases may piesent aieas of localized tenderness, and a soft tissue P« 
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tiple and often subpleural There is a striking tendency for thyroid tumors 
to metastasize to bone m 110 cases collected by Berard and Dunct, the bones 
of the skull were invohed in 25 6 per cent, the vertebral column m 21 per cent, 
the humerus, femur, sternum, ribs, and pel\ic bones in from 7 to 10 per cent 
each, and the clavicle in 4 per cent These metastases usually appear in the 
spongy portion of the bone, are richlj vascularized, and may pulsate Tumor 
appears between the compact tissue of the flat bone of the skull, in the bodies 
of the \ertebrac, in the raanubuum, m the epiphjsis or in the medullary cavity 
of the long bones Spontaneous fractures can occur 

Clinical Evolution 

Adenomas of the thyroid often remain latent for a con sidei able period of 
time They may be discovered accidentally b> the patient or dunng a routine 
physical examination As they increase in size however, pressure symptoms 
due to distortion of the larj nx or to compression of the trachea mij oecur 



Fig 3 j" — Vtlenocarcinoma of the thyroid feland 


A high percentage of thyroid carcinomas are preceded by adenomas If 
an adenoma becomes malignant, it becomes firm and fixed, and symptoms maj 
be caused by local invasion of neighboring structures A sudden rapid in 
crease in the size of an adenoma usually means hemorrhage within it rather 
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Metastatic lesions in the thyioid fiom pumaiy tumois elsewheie me nn 
usual but may occiu fiom caicmomas of the hi east, lung, 01 kidney 01 fioni 
melanocaicmomas If a metastasis is piesent in the tliyioid, it is usuallj onh 
pait of a generalized piocess (Mayo) Hodgkin’s disease may laiely involve 
the thyioid Carcinoma of the oial cavity piactically lievei metastasizes to it 
Othei tumois of the thyroid gland such as plasmoeytoma (Shaw), osteogenic 
sarcoma (Biodeis), and teiatomas (Pottei) aie of extieme lauty 

Treatment 

Surgery — An adenoma of the tliyioid is a potentially dangeious lesion 
which must be suigically lemoved If, on pathologic examination, it piesent* 
no evidence of blood vessel mv asion, then it can be classified as benign, and 
no furtliei tieatment is indicated 

If, at the time of opeiation, tlieie is evidence of capsulai nnasion hi the 
tumor, then the tumoi should be lemoved with the entne lobe and isthmus 
of the thyioid If the entile gland is involved, ladical suigeij should he done, 
piovided the tumoi does not extend below the clavicle Fixation of tumoi 
to the tiachea 01 esophagus is not necessanly a conti aindication to suigen 
for it may be caused by a puiely lnflammatoiy piocess latliei than b> neo 
plastic invasion of those oigans Emphatically, if the tumoi extends bejoncl 
the capsule, the laigest possible portion of the jugulai lem should be lemovec 
because of the high incidence of vein invasion m these cases If tumoi is 
piesent in one lobe of the thyioid and ill the liomolateial lymph nodes, then 
ladical lemoval of this lobe, the isthmus, and a block dissection of the legiona 
lymph nodes should be done If the tumoi is apparently piesent m the ie 
gional lymph nodes of one side only and the tliyioid is noimal to palp® 1 ®jh 
a liomolateial hemithyi oidectomy should be earned out, foi in piac ica v 
every instance the specimen contains the pumaiy tumoi If, at the time o 
exploiation, the sternocleidomastoid muscle is involved, it should also c ™ 
moved At times resection of a single bone metastasis mav icsult in con 
of the disease (Moiton, Chile) ,, 

The usks of surgeiy aie negligible foi the benign adenomas and t ie " 
delimited caicmomas of the thyioid Even when a simultaneous liec v 
tion is indicated, the opeiative mortality is usually low Foi highly ma 
tumors, a eiy ladical suigeiy is necessary in spite of the highei opeia ^ 
Mediastinal emphysema (Bame), hemonliage, nijuiy to the lecuucn • ^ 
geal neive, local infections, and pulmonaiy complications can occm ^ 
is any evidence of tracheal obstruction, a tiaclieotomy should be done ^ 

RoEXTGENTunt \p\ — Radiothciapv is not indicated foi adenomas ^ 

also no evidence that postoperative loentgentlierapy selves to P' M 
development of lecunences But if the tumoi has metastasized 
gional lymph nodes m eitliei potentially malignant or model atelv m- 
tumois, postoperative loentgentheiapy undoubtedly mil palliate am 
erably prolong the life of the patient If a i eminence appeals il0 " rf , 1( ,„| 
atelj malignant tumois and has extended bejond the possibilitj o 
lemoval, then radiotherapy is of gieat value in 1 educing the size ot 
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miss o\ ci lying the imohed bone is not unusinl Aspmtion ot mcisioinl 
biopsy of such masses is nnambly diagnostic 

The clinical diagnosis of caicinoma of the Ihwoid is made in less than h llf 
of all the eases It is too often only made microscopically after the thyroid 
has been removed for a supposedly benign lesion Unfortunately, the younger 
the patient, the less likely is the correct diagnosis made, for it is seldom e\en 
considered At operation, if the cleavage planes are lost, if the sternothyroid 
muscle is densely adherent to the thyroid, and if the contour of the thyroid 
is no longer present, carcinoma of the thyroid should be suspected Tracer 
doses of radioactive iodine tend to go to areas of metastases and may be re 
vealed with the Geiger counter (Frantz 1944) 

Roentgenologic Examination —Ev ery patient with questionable carcinoma 
of the thyroid should have roentgenologic examination of the chest and bones 
to show possible pulmonarv metastases and in\ohement of bones in the lmme 
diatc neighborhood of the tumor Bone lesions arc osteolytic and present 
considerable destruction at times with expansion and thinning of the cortex 
and c\en fractures The skull, vertebral column humerus and sternum are 
commonly m\ olved 

Differential Diagnosis — Thyroiditis may be confused with cancer of the 
thyroid The gland is usually symmetrically enlarged and fixed to the trachea 
and, because of this, is immobile Thyroiditis is often preceded by a respira 
tory infection, the thvroid may be somewhat tender, and the basal metabolic 
rate may be a bit elevated If the thyroiditis is ad\anccd and of the RtedcVs 
struma type the gland becomes \ery hard and ligneous (McSwain), partial 
myxedema may occur with some delation of blood cholesterol and some low 
ering of the basal metabolic rate In Ifashimoto’s disease (struma lympho 
matosa) the gland is quite firm but not as hard as in Riedel’s struma, and 
the thyroid may or may not be fixed 

The presence of metastatic cervical lymph nodes nrn cause diagnostic confu 
sion particularlv if there is no palpable tumor in the thv roid region These 
nodes nic often thought to he tuberculosis or branchiogenic c\sts hut aspiration 
biopsv or surgical removal will insure the correct diagnosis ‘When there is 
a tumor of the thyroid and a nodule in the neck carcinoma of the thyroid 
with metastases to the regional cervical lvmph nodes should be considered 
rather than tw o separate processes 

Fithalmq metastatic lesions from carcinoma of the thvroid arc often ding 
nosed ns primarv osteogenic sarcomas If the mass is accessible, aspiration 
biopsv w ill sol\ e the diagnosis Usually these metastases arc osteolytic Pul 
sating tumors of the sternum (if tlicv arc not aortic aneurysms) arc most often 
metastatic carcinomas from either the kidnev or thyroid In eighteen pulsnt 
nig metastatic neoplasms reported 1>\ Crile nine originated m the kidney and 
nine came from the thvroid Lateral view roentgenograms usually serve to 
differentiate an aneurysm from a metastatic enremomn 

Carcinoma of the parathyroid is extremely rare but when it docs occur 
it produces fibrocvstic disease of the bone which mnv regress at removal of 
the pnmnrv tumor and then recur with metastases (Mover) 
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slowing down its progress and prolonging life At times, when the carcinoma 
is far advanced and obviously inoperable, paitial removal maj relieve obstrue 
tion and irradiation may relieve pressure on the trachea 

Radiotherapy for bone metastases particularly from the differentiated 
tumors often gi\es stril mg symptomatic relief It has been shown by Frantz 
(1944) that injection of radioactive iodine gives temporary respite, but this 
therapy is not of great practical \alue Haagcnsen correlated the value of 
radiation therapy with the \anous histologic types of tumors of the thvroid 


Prognosis 

Of ninety nine patients with adenoma tilth blood vessel invasion reported 
on by Clute (1935), all were well except for three who died and for one In inf, 
with a recurrence Follow lip on all these patients had been continued for at 
least three years It should be pointed out that only those patients who 
showed evidence of blood vessel invasion developed metastatic disease This 
verv important point was emphasized by Graham 

The papillary cystadenoma used to be considered entirely benign, but un 
doubtedly this was because of short follow up They have however, a good 
prognosis of fifty one patients operated on thirty six (70 per cent) were 
living and well at the end of three vears (Clute 1935) 

The carcinoma* of moderate malignancy have a fair prognosis but the longer 
thev are followed the more mst inces of recurrence and metastases appear 
In Clutc’s. (1935) series of thirty one patients, ten were living three years 
or longer 1 rantz pointed out in the papillarv adenocarcinomas that metas, 
tases mav be present for long periods of time (sometimes over five years) 
before death supervenes One of hci patients had evidence of persistent dis 
case for eleven vears 

The highly malignant group of tumors no matter how radical the treat 
ment have an almost hopeless outlooh Of forty five cases collected by Clute 
(1935) only six of the patients were living three years or longer These pa 
tients often die with local invasion alone before metastases develop 

Patients with small occult carcinomas which arc found incidentally have 
a good prognosis for they often have not metastasized at the time of operation 
Vbout 50 per cent of the patients with carcinoma of the thyroid have fairly 
far advanced disease when first seen and the prognosis on the whole is very 
poor (Clute) 
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however, is the mote accuiatc name, for multiple sections usually show the 
presence of tissues aiising fiom all thiee lajeis (Ilai ringlon) They vary in 
si/c and aic well-delineated stiuetuies On section they aie cystic and may 
contain cloud) fluid and giumous niateiial snnilai to that seen in tciatomas 
of the ovaiy Calcification of the wall may he piesent In a review of 233 
cases of tciatoul tumois, all hut thiee wcic found in the antciior mediastinum 
(Blades, 1941) The) aic usually located in f i out of the pencaidium and 
gieat vessels Tciatomas have a well-defined wall which may be lined by 
squamous oi columnai epithelium The) contain hail, sebaceous matcnal, and, 
fiequcntlv, hone, caitilage, and teeth Numcious othci oiganic structures 
such as muscle, lipoid, net \c, pancicatic tissue, intestinal tissue, salivary gland, 
sweat glands, and mucous glands mav be piesent Most of these tumois are 
benign, but a few become malignant Laipph found that of 245 reported 
teiatoid tumois, twentv eight (11 pci cent) wcic malignant These aic usu- 
ally epidcimoid caicniomas, hut malignant tumois can anse fiom anv of the 
stiuetuies found w i thin a teiatoma By picssuic, tciatomas can ciodc thiough 
the pleuia oi into the lnonehi At times, because of communication with 
bionihi, infection lcsults The epidcimoid caicniomas metastasize to lcgional 


l)inph nodes, lung, and otliei distant oigans 

The most common tumoi of the postcnoi mediastinum is of none ongm 
Those tumois most often anse fiom mteicostal licncs, mtcnei tcbial foiamma, 
oi fiom s) mpatlietic ganglions The) \aiy considcrabh in size, aic usually 
fiim and gi aMsli-w lute, tend to lie encapsulated, and may have cystic aieas 
These tumois giow slowh and cause local dcsti action of contiguous structures^ 
If t lies anse fiom ncisc elements ncai the mtci \citcbral foramina, they may 
assume a dumbbell shape, when the\ anse fiom an mteicostal neive, el0S1 °" 
of the nifeiioi maigm of the nb ma\ occm In 105 cases collected fiom 
Iiteiatuie by Kent, 37 pci cent wcic mteipictcd as being malignant Mice 
scopically thc\ may appeni ns a typical ncuiofibioma, ganglioneuioma, 
otliei valiant oi Homogenous ougni The neuiofibiomas maj ccome nu 
naut, but the nemilcmmoma docs not (Stout) When these neura um01 
malignant, the) may local!) invade neighboring stiuetuies, destioy ver 


and nbs, and metastasi/c to the lung 

Tumois of the thymus, the thud most common tumoi of the : medias 
oiiginate eitliei fiom the l)mplioid tissue oi fiom the epit ic la i 
The eaicinomas aie usuall) quite film, often encapsulate , an , ft 

Primal y lymphosarcomas glow lathei lapidly to a large bu i) size > , 
size to the regional lymph nodes, and later present vvidespica ^ ‘ 

The epithelial caicniomas are made up of sheaths of cells, anc a 1 . a 

caricaturing Hassall’s coipuscles may be piesent Not too m r 
thymic caicinoma may be composed of an intermixture o epi ie i ‘ nt 

phoid cells which are of the lymphoepithehoma type (Matras) 1 _j mm) 

neoplasms locally invade behind the sternum, implicating e P an( ] 

pleura, and even heart muscle (Hellvig) and metastasizing a e 


other organs 



Chapter IX 

TUMORS OF THE MEDIASTINUM 


Anatomy 

The mediastinum extends as a septum between the two plcutal cavities 
Its walls are composed laterally of parietal pleura, anterior!} of the sternum 
with attached musculature, posteriori} of thoracic vertebral bodies, inferiorl} 
of diaphragm, and supcnorl} of the thoracic inlet at the level of the first 
thoracic vertebra at the manubrium The mediastinum is arbitranl} divided 
into anterior and posterior portions b} the heart, surrounding pericardium, 
and the great vessels Included in these dividing structures arc the phrenic 
nones and accompan}ing arteries The anterior mediastinum contains the 
thymus branches of the internal mammaries, anterior mediastinal lymph nodes, 
and fibroareolar tissue The posterior mediastinum includes the trachea and 
its bifurcation, behind which extends the esophagus with the vagi nerve plexus 
covering it m the inferior portion Supenorl} the vagi are lateral to these 
two structures Posterior to the esophagus is the descending portion of the 
thoracic aoita to the left and the az}gous vein to the right, between which 
lies the thoracic duct in the lower part of the mediastinum Above the fifth 
thoracic vertebra, the thoracic duct crosses to the left and ascends to the 
cervical region Closely adherent to the vertebral bodies m the most posterior 
portion arc the right thoracic and intercostal arteries and the hemiaz}gous 
system of veins The greater splanchnic nerves frequentl} cntei the mediasti 
nal compartment on the anterior aspects of the lower thoracic vertebra 

Incidence 

Primar} tumors of the mediastinum are relative!} rare Iieuer collected 
fifty five, of which thirtv eight were benign and seventeen malignant, or ap 
proximately two benign for each malignant tumor Crosb} collected thirt} 
five cases of thymic carcinoma tvent} five in males and ten in females Car 
einoma of the thymus usual!} oecurs m patients between 50 and 70 years of 
age while l}mphosarcomas of the thymus occur most commonly in males under 
40 >ears or in children (Crosby) Teratomas of the anterior mediastinum 
usual!} do not become clmicallj manifest in patients under 30 years of age 
Neurogenic tumors arising from the posterior mediastinum occur at an> age 
and are about equall} divided between sexes Primar} tumors of the heart 
arc usuallv first diagnosed at post mortem examination Only about 200 cases 
have been reported and the} have occurred at all ages 

Pathology 

Gross and Microscopic Pathology —The most common tumor of the ante 
nor mediastinum is the teratoma, often designated as a dermoid ejst Teratoma 
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The benign neoplasms of the heart include fibromas fibromy \omas, rhabdo 
myomas and, less commonly, lipomas angiomas, and teratomas These tumors 
are seldom found on the auIacs The myxoma, a tiue neoplasm, is the most 
common benign tumor, usunlh occurnn^, in the left amiele (Fig 353) It 
arises from the endocardium, may a a ry considerably in size, and its surface 
is smooth and glistening Microscopically, cells containing mucin, mflamma 
tory cells and abundant blood acssels are present The other benign tumors 
do not a ary in their gross and microscopic appearance from their counterpart 
elsewhere Rhabdomyomas are often associated with tuberous sclerosis of 
the brain adenoma sebaceum of the shin, and mixed tumors of the hidneA 
It is questionable whether these are true tumors (Tarber) 



, , *~ c " A— Tjilnl «r 1I-.1 Mn n«sl nijxomi nrl Inc fr m Ur I ft Auricle 1 .-raw c f tl * 
. a J n It «sa crr<n<«u ly (I oucht tliit «l «• i -»tl nt HI r! ouniiiic I **-vrt til «'«»>•' (l-rotn 
l*-*! r 1 \rrli J'-ttl 1 9 1 1 > 

1’rminrA mahonant neoi>lastn% of the heart arc much less frequent I linn 
benign tumors In 14 1 primarv heart luoplnsms collected b\ Mandclstnniin 
there wore 117 benign and 2i» malignant In contrast to the benign tumors 
the malignant tumors and particular]* the sarcomas arise most frequently 
from the right auricle the internum ular se plum or the pericardium \ fibro 
myxosarcoma has been reported arising from the pulmonary nrten (Ha* 
thorn) The malignant tumors can not onh bloc! the \nhwlar orifices but 
can also ms ado the morardium and extend into the pericardium to muse 
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calcification m its wall (Fig 354) 01 may contain teeth The nemofibioma 
is located m the postenor mediastinum and is usually a w ell-deluieated, sphei- 
lcal, nonpulsating shadow (Fig 355) Lobulation may indicate malignant 
change (Kent) Neiuofibiomas often show bone eiosion of the nbs oi spine 
Primaiy tumois of the thy m us often maintain the shape of the thymus and 
aie best seen in the fiontal piojection (Hampton), lymphosai comas often 
foim massne, lobulated tumoi masses, usually in the supenoi and antenoi 
mediastinum The lateial loentgenogiams may not meal the thymus, foi 
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Fig 334 — Lateral roentgenogram of a huge mediastinal teratoma \\ Inch had b calcified 
anj jears m a man CO >ears of age The tumor is *ell delineated witn a par 


since it is flat and tlnn, its shadow is difficult to discein (Blades) j ' 
of the antenoi mediastinum is often laigc, and the shadow is m ° 
toward the penpheiy (Anduts) Aitificial pncumotlioi ax anc pm 1 
lipiodol may be useful m deteinumng whethei a lesion is mtifl- or 
pulmonary j aU 

The roentgenologic examination of a myxoma of the hcait maj t ' 0 { 

.. „ 1 inmm of the hcait, cnlaigemcni 
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course may icscmble a subacute bacterial endocarditis The patients usuilly 
die of cardi ic f nlnrc, but in 1 few instances death may be sudden because of oc 
elusion of cithci the tricuspid or mitial orifice bv a pedunculated tumor (Yater) 

Diagnosis 

The diagnosis of a mediastinal tumor is usually made by roentgenogiaphic 
examination However, when clinical signs of mediastinal blocl appear (ob 
struction of the supenoi \ena ea\a Horner's syndrome, collateral circulation 
dyspnea), the possibility of a mediastinal tumor should be considered The 
presence of a Horner’s syndrome usually indicates a lesion of the postcnoi 
mediastinum in\ olving the paravertebral sympathetic chain (Ileucr) If asso 
mated with the mediastinal tumor there is a great deal of pain, anemia, weight 
loss and signs and symptoms suggesting distant metastases, theie is a good 
chanee that the tumor is malignant If the patient expectorates hair and 
grumous material, a definite diagnosis of a teratomatous tumor with rupture 
into a bronchus can be made Occasionally a silent mediastinal tumoi is dis 
covered on routine roentgenographic examination of the chest If the symp 
toms of a mediastinal tumor have been present longer than a year, the chances 
are high that it is benign (Haagensen) 

A primary tumor of the heart seldom causes symptoms other than those 
due to cardiac abnormality such as cardiac failure or abnormal rhythms 
Murmurs arc extremely variable Sudden attacks of extreme dyspnea or par 
oxysms of cyanosis may follow changes in position Signs of a tricuspid val 
vular lesion with right auricular enlaigcment or pulmonary stenosis may sug 
gest the presence of a primary tumor of the heart because tricuspid stenosis 
is very rare and pulmonary stenosis is usually congenital (Yater) If theie 
is no obvious cause for cardiac failure primary neoplasm of the heart may 
be considered but rarely has this diagnosis been made Shelburne (1935) 
diagnosed a ease of fibrosarcoma of the pericardium on the basis of bloody 
pericardial exudate and electrocardiographic evidence of bundle brancli block 
The benign tumor of the mediastinum is about twice as common as the 
malignant tumor If a tumor presents a well delineated homogeneous non 
pulsating roentgenologic shadow and the symptoms arc only those of medi 
astinal compression, it is probably benign If the primary mediastinal tumor 
is malignant, the shadow is usually not distinct there may be roentgenologic 
evidence of distant metastases the systemic symptoms are usually more pro 
nounccd, and pain due to local invasion of surrounding structures is nearh 
always present Indistinct shadows surrounding a mediastinal tumor may also 
represent effects due to compression or secondary infection 

Roentgenologic Examination — The roentgenologic examination is the most 
important diagnostic procedure in primary tumors of the mediastinum Views 
m several planes are necessary the lateral projection being most important 
Tomographv may be useful These tumors have certain roentgenologic chai 
actenstics which may be diagnostic The teratoma is inv ariably located in the 
anterior mediastinum and is most clearly delineated by lateral films It usu 
nllv presents a well defined outline with a definite capsule and nmv show 
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Biopsj’ — Tumois oi the mediastinum xeix uiely ulceialc thiough the 
skm except occasionallx in eai emomas of the tlivmus Thciefoic, a biopsx 
entails eithei an exploiatoix thoiacotoinx 01 aspnation An aspnation biopsx 
of a mediastinal tumoi max be diagnostic a ncuiofibioma maj bciccogmzed 
In its chaiaetciistic nncioseopic pattern, and teiatomas max show gi unions 
niaten.il and at tunes ban Some of the mole uncommon malignant tumois 
.11 e impossible to diftei enti.it c unless incisional biopsx is done 

Differential Diagnosis — Mediastinal tumois must fust be diffei entinted 
1 1 oni noil-neoplastic masses witbm the mediastinum Iictiostnnal qoitei is 
usualh identified In its location and olmous association with the thxioid 
gland Aoitic ancuiqsni is moie difiieult to diffei entiatc, this diagnosis is 

usualh made on the basis of piofile loentgenogiams, positne sciologx, and 
the appi eolation ot pulsation Koentgenkx mogiaphx maj be x nhinble in liink 
mg a dificienti ll diagnosis (Scott), but in some eases this test alone is of no 
help (Fain leius) In xeix feu instances, the diagnosis is tioublcsome, foi 
them max be a laminated clot within the .ineuixMii which pi c\ cuts pulsation, 
and ennxeiselx it the tumoi is attached to the aoita, then llnthnnc pnlsa 
tion max ocuu Tuhiiculonias of the postcnoi mediastinum can fonn xxell 
delineated masses, but tliex max contain punctate calcification Otliei mfio 
qucut lesions such as mediastinal absciss, encapsulated mediastinal fluid, mu 
hqdatid casts, can all cause difficult x m diagnosis Tuhei eulosis of the veitclnac 
with a pat .licit dual mass max lie misleading if onlj eonxention.il locntgcno 
giams aic taken Lateial news show chaiaetciistic changes m the xeitcbi.n 
Blades lepoited twcntx-tlnce cases of hallcinogenic casts These exsts max 
lie along the tiaehcobionehial tiee, but if the tumoi is in the mediastinum, 
the most common location is in the supcnoi mediastinum ncai the tincicn 
bifui cation Tliex piomotc pain and cough Blades bclicxcs that the a ci.^ 
incut gcnogiam is of the gi cutest diagnostic significance because 1 ic ma 
indistinct in eontiast to well-delineated tciatoid tumois and, unhke iiiouiOe 
tumois is not in the e\ti erne postenoi position Biown and bo ms ® 
stiated that because these exsts ate attached to the tiaehca, , ic mass 


w ith the mox ements of deglutition 

Because of the l.nntx of pinnaix tumois of the hcait, ut ici ei * . 

malignant otliei moie common conditions such as hcait failuic an n 
tumoi aie thought lesponsible foi then sxmptoms A diagnosis o 
lesion max be made because of the muimuis piescnt (initial stenosis, , ^ 

stenosis aoitic lnsufficienex ) If auiiculai fibnllation oi uttei oi i • 
is piescnt it is often thought to be due to usual etiologic a^cn s 


instances angina pectons max be piescnt mc( p 

Metastatic tumois aie moie ficqucnt than piimaix ? ». ^ lS case 

astimun The most common lesions aic lymphosai coma and « ' i )I0P siccl 

m, , , i x™,„W1ni,nTi!ltIlX C811 OC DK»i» _ 


These can be diffei entinted if a pciiphei.nl lympliadcuopathj c. . In 
and diagnosed In addition, these tumois slioxv notable in 10 t]ic s mcst 

most otliei instances, how ex ci, exploiatoix thoiaeotomx wit i 1 Q p- nc f a t/atic 
piocedme In Heuei ’s gioup, the second most common lesion t ] ie 


piocedme In Heuei ’s gioup, the second most common Iesi fl0m the 

caianoma ansing fiom lieai-bj oigans tlmtT-one weie me n g „ n d 

hi onclius and twelve fiom otliei oigans Caicinoma of the I 
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Exploiatoiy thoiacotomy in tlic liands of a competent thoracic surgeon 
can be done with piactiealh no opeiatnc nslc Blades repoited 109 cases of 
mediastinal Illinois, ninety -foui benign and fifteen malignant, iemo\ed bi 
\ ai ions tlioi acic sm geons w ltliout a single death The usual surgical approach 
Coi all mediastinal tumois is posteiolateial Radiotherapy is indicated in pn 
maiy ljmphosai comas, but unfoi Innately the palliation is only transient 
Radiations aie lcputed to liaic little 01 no effect on thjmic caicinoma 

In mow of the adianccs made in suigcn, it might be possible to lemoie 
a benign ttnnoi ot the lieait Howeicr, feu, if any, aie eiei refened to the 
expciienced thoiacic suigeon An lntiapeneaidial teiatoma was successfully 
lemoicd by Beck 

Prognosis 

The piognosis of benign tumois of the mediastinum is excellent The 
piognosis of the malignant toiatoid tumoi, the neuiofibiosarcoma, and the 
thymic caicinoma is imanabh pooi It is possible foi a patient with a small 
slowly glowing mediastinal tumoi to Inc foi a long penod of time and, in 
fact, die fiom some uni elated cause if the tumoi does not cause cardiac em 
buiiassment Patients with malignant pinnan tumois of the heait are hopeless 
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caicnumii o£ the bicast (puticitlirly fiom tlic uinei qundi ants) not too lately 
produce voluminous mediastinal masses If the pnmaiy carcinoma is icla 
tively small and not easily discernible, then tlve presence of a large mediastinal 
mass may be thought primary rather than metastatic 

The tumors which arise from the chest wall, such as chondromas and chon 
drosarcomas (costal cartilage origin), maj project into the anterior mediastinum 
Mesotheliomas of the pleura mav also cause confusion in diagnosis because of 
their spread to the anterior mediastinum Ev cn tumors of the spinal cord may 
extend into the mediastinum 



Fie 3jG — Innumprablc metastatic nodules both pigmented and nonpi Q mented within the 
myocardium from a widely disseminating malignant melanoma (Specimen contribute! by Dr 
Robert A Mooro Department of Pathology Washington University School of Medicine St Louis 
Mo ) 


Metastascs to the heart may occur from any widely disseminating malig 
nant tumor and are fai more common than primary tumors in this organ 
The diagnosis has been made in about ten cases (Strouse) Direct invasion 
of the heart itself most frequently occurs from primary carcinoma of the lung 
or esophagus Melanocarcmomas are particularly prone to involve the myo 
cardium terminally , and in any post mortem series about 50 per cent v\ ill 
show involvement (Moragues) (rig 356) Metastatic lesions occur most fro 
qucntly in the region of the right auricle (Strouse) 

Treatment 

Procrastination and watchful waiting are contraindicated m the handling 
of mediastinal tumors A benign mediastinal tumor has a good chance of be 
coming malignant, and other complications may develop which can cause death 



Chapter X 

CANCER OF THE DIGESTIVE TRACT 

CARCINOMA OP THE ESOPHAGUS 
Anatomy 

The esophagus is a musculai tube extending fiom the loxxei boidci of the 
cncoid caitilage to the stomach and haling an aveiage length of 25 centi- 
meteis Its limits conespond to the lexel of the sixth ceivical xeitebia and 
the tenth 01 elexentli doisal xeitebiae Antenoily its loner end conesponds 
to the junction of the sexenth 11 b caitilage xxitli the sternum Tlieic aie three 
inipoitant aieas of anatomic const! ictioiis of the esophagus Tlie fiist, at the 
lei el ot the cncoid is the naiiouest and most ngid and extends about 15 
eeutnneteis The second is the longest, extending 4 to 6 cm , mth tuo points 
of constnction, one ulieie the aoita mosses m fiont of the esophagus and the 
othei xilieie the left mam stem ciosses The thud is a diaphiagmatic con 
stuction measuimg 1 to 2 cm in height 

Tlie antenoi suifaee of the conical esophagus is in contact mth the 
tiacliea In the tlioiax it is placed deep m the postenoi mediastinum, scpa 
lated fiom the spine bv the muscles Lateially it is m i elation on the light 
side xxitli the azygous xem and the plcuia and on the left mth the lccuiicnt 
nenc, the common caiotid the subclax lan niteiy, the thoiacic duct, and the 
aoitic aich Aft ei the ciossing of the bionclms at the lei el of the fomth or 
fifth doisal veitebia, the esophagus piogiessnelv becomes sepaiatcd fiom the 
spine In the descending aoita and also by the thoiacic duct and the azigous 
\eni The xagus nenes take a latcial position to the esophagus Antciior ' 
this loixei thoiacic poition of the esophagus is in i elation with the pleura am 

left lung (Fig 357) . ■ 

Lymphatics — The tuo mam lxmpliatic nctxxoiks of the inucosa am su ) 
mucosa and of the musculai laxcis of the esophagus gatliei on the extent 
suifaee m tluee gioups of lxmpliatic ti miles (1) the vppci minis, x\ uc i c 
in the conical hmph nodes along the mteinal jugulai x cm and m f 10 su l’ 
elanculai hmpli nodes, (2) the middle fluids, « Inch end in the postciome 
astinal hmpli nodes and m the ictiotiachcal ljmpli nodes, and (3) the on 
hinds, xxlneli go to the hmph nodes of the caidia and to those of the less 

cun at me of the stomach (Fig 35S) . „ |1( | 

Tlieic is a nch nitei communication bctxicen the mucosal, su inucos. > 
musculai lnnphatic nctxxoiks Tlicv max extend dnecth fiom t ic m 
oi the submucosa oi fiom the musculai is to the closest node, oi tlie co a 
■vessels in the submucosa max ascend oi descend in the musculai is n "' 
ti ax ci se it to emptx into nodes The collecting xessels m the nius 
paiallel this Tn othei xxouls, the lxmpliatic xessels fiom anv one s( ’h'M flt 
the esophagus max diam dueetlx into the closest node oi emptx m 0 
considei able distance eithei ahoxeoi below the lesion 
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ulceiated and spiead in surface without much distinction Not lnficqucnth 
they extend ovei a wide aie.i (10 cm 01 moie) Submucosal infiltration ma) 
sometimes be the cause of palloi of the mucous membrane and a \emicous 
appeaiance The tumoi may be associated with considerable foimation of 
connective tissue, and foi that reason is designated as sen 1 lions Mathews, in 
a review of 237 autopsies of patients with cancel of the esophagus, found 
twenty-two with no obsti notion (Pig 360) These lesions usually show deep 



Fig 339 — Surgical specimen of Ueepls 
Of the esophagus Pathologic examination re\ealed metastases to m j 
and death followed from distant metastases within a jear 


ulceiation with even dilatation of the lumen Moie often, howeiei, a& 
sh notion of the esophagus progi esses, a compensating dilatation v ^ 
leach tiemendous piopoitions occuis on the segment of norma cs ^ o 
pioximal to the tumor Because of the lack of serosal coienn = o ^ ^ 

the ability of tumors to spiead outside of it is enhanced, and ec jj nn |] lf 
intimate association of the esophagus with impoitant stiuctmcs v ^ ^ ^ 
t hoi ax, i ai ions oigans may be dneetly invaded even at an eailj s ag 
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Incidence and Etiology 

In the year 1940 there were 2,804 deaths fiom caicmoma of the esophagus 
in the United States (Vital Statistics) Death from this form of cancer makes 
up approximately 2 per cent of all deaths ftom cancer in the United States 
Dormanns collected statistics from forty two German institutions between 
1925 and 1933 m which there was a total of 22,139 autopsies m cases of cancel , 
the most common locations of cancer found were in the following order 
stomach lung, rectum and esophagus There were 1,679 cases (7 per cent) 
of carcinoma of the esophagus 3 his foim of cancer seems to prevail in China 
where it makes up about one half of all neoplasms of the alimentary tract if 
tumors of the oral cavity are excluded (Kwan, 1937) There also seemed to 
be a prevalence of this form of cancer m Negroes m Curasao, for m 650 
autopsies performed by Hartz, the most common form found was cancer of 
the esophagus the second most common being carcinoma of the stomach 

Cancer of the esophagus is most often found m individuals 40 to 60 y ears 
of age (75 per cent of all cases) In females the peak incidence occurs at a 
slightly younger age Guisez (1935) found a relation of 5 men to 1 woman 
m a study of 565 cases This predominance in males is even greater in the 
Chinese of fifty nine patients reported on by Lang fifty siv were males and 
only three were females The average age was 54 y ears By contrast, Ahlbom 
has reported that 40 per cent of carcinomas of the esophagus in Sweden are 
found m females 

Oral infections, rough character of the food heavy consumption of strong 
wines (China), habit of drinking hot tea (Scotland), and strong alcoholic 
drinks (Russia, Japan) have been thought to play a role in the etiology of 
this form of cancer (Wu Kwan, Watson, Turner) Syphilis is rarely con 
sidered of any etiologic significance Tomlinson (British West Indies), how 
ever, found a considerable proportion of syphilis with carcinoma of the 
esophagus diverticula are raiely the site of origin of a carcinoma of the 
esophagus (Berard and Sa rgnon) Carcinoma can develop in a. long standing 
stricture Benedict collected thirty three such cases, sixteen of which were 
due to ingestion of lye Rake reported on fifteen patients with achalasia, in 
three of whom carcinoma developed This was an unusually high incidence 
for Plummer and Vinson saw none m 301 patients with achalasia, and of 207 
seen by Bersack only one developed carcinoma of the esophagus In Sw eden, 
Ahlbom attributed the greater proportion of carcinoma of the esophagus m 
women to the frequent occurrence in this stx of Plummer Vinson’s syndrome 
(sidcropcma), which is frequent in the underprivileged women of that country 

Pathology 

Gross Pathology — -Carcinoma of the esophagus may arise in the upper, 
middle, or lower third Ochsner collected 8,572 cases of cancer of the esopha 
gus from the medical literature and found that 20 per cent developed in the 
upper third, 37 per cent in the middle third, and 43 per cent in the lower third 
Some carcinomas of the esophagus develop in the form of a bulky fungat 
mg growth which rapidly closes the lumen (Pig 359), others are superficially 
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disease (Table XI) Tumors of the upper third of the esophagus may involve 
the carotid arteries, pleura, the recurrent laryngeal nenes, and the trachea 
Tumors of the middle third may invade the left main stem bronchus the tho 
racic duct, the aortic arch, the subclavian artery, the intercostal arteries, the 
azygous vein, and the right pleura Tumors of the low er third mij inv ade the 
pericardium, the left auricle, the left pleura and the descending aorta In 
addition, the tumor may simply spread into the mediastinum, producing a 
mediastimtis, or extend to the pleura and lung and be the cause of empvema 
Imasion of a large artery may occur and, interestingly enough veins are less 
frequently perforated than the arteries and are more usually effaced by com 
prcssion (Berard and Sargnon) 

Necrotizing bronchopneumonia and gangrene arc verv commonly found 
because of the frequent invasion of the trachea, left main bronchus and the 
lung itself 

Very rarely benign tumors of the esophagus max be encountered nioie fie 
quently m male than in female patients (Patterson Adams [1945 1943], Har 
rington) These tumors may arise from the smooth muscle (most common), fat 
connective tissue, blood vessels epithelium, or glands Depending on the tissue 
from which they arise they may be intraluminal or intramural Very rarely 
they undergo malignant change (French) When they become verv large thev 
may obstruct the lumen and become ulcerated and secondanh infected 

Metastatic Si read — In the upper third of the esophagus dissemination 
through the lymphatics may lead to lymph nodes of the antenor jugular chain 
or of the supraclavicular region Tumors of the middle third may metastasize 
to the mediastinum hut also to the subdiaphragmati„ lymph nodes Tumors of 
the lower third metastasize predominantly to abdominal lymph nodes In a 
study of seventy two cases of carcinoma of the esophagus, Churchill (1942) 
found only one of twenty four cases of carcinoma of the upper third which 
metastasized to the subdiaphragmatic lymph nodes, while eleven of thirty two 
carcinomas of the middle third presented abdominal metastases and eight of 
sixteen cases of the lower third were found to metastasize to the subdiaphrag 
matic lymph nodes Metastases through the blood v essels may occur Tumor 
emboli cn+er the caval svstem and are the cause of direct pulmonary metas 
tases Mediastinal lymph nodes may secondarily invade any of the surround 
mg structures Distant metastases to liver bones and kidneys are not infre 
quent Tabic XII illustrates the distribution of lvmph nodes and distant metas 
tases in relation to the level of origin of the carcinomatous lesion 

Microscopic Pathology — The overwhelming majority of carcinomas of the 
esophagus arc epidermoid usually rather undifferentiated Broders reviewed 
207 cases and found the following distribution by grades 
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Epidermoid carcinomas of the esophagus me, as a lule much less diftereii 
tinted than carcinomas of the oral cant\ and tliev metastasize eailiei Then 
submucosal spiead mat he iceognized onh microscopically 
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It is questionable whcthei adcnocai cinomas of the esophagus constitute 
an entiti Thei usualh occui in the louci thud near the cardia andmpiac 
ticalh e\er\ instance icprescnt an upvraul extension of piimaiv adenocar- 
cinoma of the stomach 

Clinical Evolution 

The eail\ SMnptoms of eaicinoina of the esophagus maj be so timal that 
the\ cause no alaim There may be a sensation of pressme substemal dis 
tress and a sensation of fullness As the disease pi ogi esses ffi/sphnffia aP 
peal's and is the most constant si nip tom tlnoughoiit the course Dvspliacw 
uas the initial symptom m 649 of 671 cases of carcinoma of the csoplia-.ii 
ie\iewed bj Jackson (1025) It ma> be piogiessne and the patient uncon 
sciouslv becomes moie tlioiougli in the mastication of food and giadua ^ 
changes to a soft oi liquid diet Iluined eating also causes a sensation 
obstuiction The drspliagn niav appeal suddenly due to spasmodic 0 ^ 
tion a boi c the tumoi Later the obstuiction disappeais and the disphaga 
improves, but lepeated episodes mav be noted tlnoughoiit the evolution o 
disease It may leach the point wheie not even liquids can pass bv tie ^ 
struction With the disphagm theie may be some regui gitation due to a^ 
cumulation of saliva and mucus m the dilated portion of the esophagus 
aboie the tumor it is sometimes accompanied bv elimination of a fi n ? mc ^ 
of tumoi and slight hemouhage As a consequence of dvspliagia and m ^ 
of the fact that the patient is usuallv lavenouslv hungiy, a iapid ncw> 
inevitably follows This weight loss is usualh in dispiopoifion with t.ie 
sion of the tumoi f 0 i it is onlv due to delmli.it ion and insufficient , )C 

of food and not necessanh to wide dissemin.it ion of the disease ff,? , j] lC 
present, but this is a less constant svmptom It mav be felt diftu se ' ^ j lie 

sternum or it mav spiead towaid the phaivnx, neck, oi eai This ma 
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disease (Table XI) Tumors of the upper third of the esophagus may involve 
the carotid arteries, pleura, the recurrent laryngeal nerves, and the trachea 
Tumors of the middle third may invade the left main stem bronchus, the tho 
racic duct, the aortic arch, the subclavian artery, the intercostal arteries, the 
azygous vein, and the right pleura Tumors of the lower third may invade the 
pericardium, the left auricle, the left pleuia, and the descending aorta In 
addition, the tumor may simply spread into the mediastinum, producing a 
mediastmitis, or extend to the pleura and lung and be the cause of empyema 
Invasion of a large artery may occur and, interestingly enough, veins are less 
frequently perforated than the arteries and are more usually effaced by com 
pression (Berard and Sargnon) 

Necrotizing bronchopneumonia and gangrene are very commonly found 
because of the frequent invasion of the trachea left main bronchus, and the 
lung itself 

Very rarely benign tumors of the esophagus mav be encountered more fic 
quently in male than in female patients (Patterson, Adams [1945, 1943], Har 
rington) These tumors may arise from the smooth muscle (most common), fat 
connective tissue, blood vessels, epithelium, or glands Depending on the tissue 
from which they arise they may be intraluminal or intramural Very rarely 
they undergo malignant change (French) When they become vciy large thev 
may obstruct the lumen and become ulcerated and secondarily infected 

Metastatic Spread — In the upper third of the esophagus dissemination 
through the lymphatics may lead to lymph nodes of the antcuor jugular chain 
or of the supraclavicular region Tumors of the middle third may metastasize 
to the mediastinum but also to the subdiaphragm ati*, lymph nodes Tumors of 
the lower third metastasize predominantly to abdominal lymph nodes In a 
study of seventy two cases of carcinoma of the esophagus, Churchill (1942) 
found only one of twenty four cases of carcinoma of the upper thud which 
metastasized to the subdiaphragmatic lymph nodes, while eleven of thirty two 
carcinomas of the middle third presented abdominal metastascs, and eight of 
sixteen cases of the lower third were found to metastasize to the subdinphrag 
matic lymph nodes Mctastases through the blood vessels may occur Tumor 
emboli cn f er the caval system and are the cause of direct pulmonary metas 
tases Mediastinal lymph nodes may secondarily invade any of the surround 
ing structures Distant metastases to liver, bones, and kidneys are not mfre 
quent Table XII illustrates the distribution of lymph nodes and distant metas 
tases in relation to the lev cl of origin of the carcinomatous lesion 

Microscopic Pathology — The overwhelming majority of carcinomas of the 
esophagus arc epidermoid usually rather undifferentiated Broders reviewed 
207 cases and found the follow mg distribution by grades 
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third theie may be a fonvaid displacement of the tiaehea and supiaclaviculai 
01 ceivical adenopathy 

Laryngeal Examination — Examination of the laiynx should be done m all 
patients suspected of having carcinoma of the esophagus, foi it may leveal a 
hemipaialysis of the laiynx because of compression of the leeunent laiyngeal 
lien e Not too infiequently this paialysis may be bilateial 

Bronchoscopic Examination — A bi onchoscopic examination should be car 
ned out in eveiy patient with caicmoma of the esophagus, pai tieulaily if 
opeiation is contemplated (Bud) It may leveal external defoimitv of the 
tiaehea or left mam bionelius due to external compiession by the tiiinoi, and 
not too laiely it will show imasion of these stmetuies and a lesultmg fistula 

Esophagoscopic Examination — Esophagoscopy is indicated in even pa 
tient complaining of some distuibanee m swallowing, and paiticularly w lien 
the patients aie oiei 40 years of age McMillen lepoited 878 esophagoscopics 
in patients complaining of difficulty m ingestion of food not due to a foieign 
body and found 350 (40 pei cent) pi esentmg cai cinoma of the esophagus The 
esophagoscopic examination is without dangei in expenenced hands, but theie 
is unquestionable dangei of peifoiation, particulaily m the presence of tumoi 

The esophagoscopic examination may reveal little oi no obstniction, but 
in the majonty of cases the lumen mil be nan owed by a fungating oi scleiotic 
tumor The exammei should notice the presence oi absence of fixation of the 
esophageal wall In geneial, the location of the tumoi is expiessed m ccnti 
meteis of distance fiom the dental aich The uppei limits of tile tumoi, how 
evei, may give an entnely enoneous impiession of the actual level of the 
tumoi, for it usually spreads consideiably m smfacc away from its point of 
oiigm 

Roentgenologic Examination — 

Radioscopic Examination — A ladioscopic examination '•hould alwajs P IC 
cede the taking of loentgenograms and is at times considerably moie eloquent 
When the patient swallows a small amount of thick baiium meal, theie is a s 10r 
delay at the lei el of the cncophaiyngeus, and then it falls in the foim of a con^ 
tinuous sti earn and passes lapidly into the stomach In the piescncc o m 
obstiuction, the banum falls sluggishly and stops at the level of the eons ric 
tion In caicmoma of the esophagus, as Souttai has so succinctly s a ( 
“Theie may be a veiy modeiate degiee of dilatation above, giving a so ^ 
shadow which teimmates in a cone pointing dovnvaid, and fiom the npex^ 
this cone a fine twisted stieam of banum can be seen thieadmg them 
channel of the giowtli ” (Fig 361 ) If theie is a stenotic obstruction,^ 
bai mm may stop at the point altogetliei and pass no fm thei The c - Nnn ' in ‘‘ |Crc 
may have to be lepeated aftei the administration of antispasmodics 
is a bi onchioesophageal fistula, the barium usually passes into the J, ° 
tree and causes cough In lesions of the lowei thud of the esophagus 
legion of the caidia (Fig 362) the banum may conceal the lowei lm" s 
tumor In these instances the filling of the stomach with gas . 

beierages) mai help m obseiving the inegulanties in the legion o 
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to direct invasion of the vagus nerve (Hoover) As a consequence of comprcs 
sion of the recurrent laryngeal nerve there may also be a hemiparalysis of the 
larynx In advanced cases there may be a fetid odor, usually emanating from 
alimentary fermentations m the large esophageal dilatation which takes place 
above the tumor In some instances there may be sialorrhea This excessive 
excretion of saliva has been attributed to a reflex due to the esophageal ob 
struction 

Gough may appear because of regurgitation of food into the tracheobron 
dual tree More often, however, the cough appearing at the time of ingestion 
of food may be due to a tracheobronchial fistula Because of pulmonary compli 
cations, fever may also appear Development of necrotizing bronchopneumonia, 
empyema, mediastimtis, or hemorrhage from a large thoracic vessel leads to 
acute manifestations related to these conditions 

The rapid loss of weight leads to asthenia and somnolence winch rapidlv 
may turn to cachexia Patients may die of starvation, but more often death 
occurs from one of the numerous complications mentioned Very rarely a car 
cinoma of the esophagus may give no local symptoms and be discovered onlv 
because of its metastases (Fig 360) 

The clinical evolution of benign tumors is usually much slower than that of 
malignant lesions As they increase in size they may produce dysphagia, and 
when they become ulcerated they may spontaneously bleed When the tumor 
occurs m the upper third of the esophagus and is pedunculated, its great 
mobility and the elongation of the pedicle may allow regurgitation into the 
oral cavity According to Adams (1943) “The behavior of the tumor may 
be terrifying to the patient, as it appears in the mouth as an oyster like mass 
during an attack of retching and quickly disappears without trace into the 
uni nown regions from which it came M 

Diagnosis 

The early symptoms of carcinoma of the esophagus are so trivial that as a 
general rule the complaints are disregarded even by the physician An early 
diagnosis is only possible when the complaints of cervical, retrosternal, or cpi 
eastnc abnormal sensation is not regarded as a neurosis (Jackson, 1925) 
Very frequently there is a sensation of pressure or substcrnal distress or a sen 
sation of fullness which is often diagnosed as a neurotic disorder or globus 
h\ stencus On the other hand, if a thorough examination is done onlv in cases 
which present a cle ir clinical picture, then as a rule the carcinoma is no longer 
in an early stage A spasmodic obstruction of the esophagus is frcqucntlv 
diagnosed as a foreign body 

In general a case report of the lustorv and dev elopment of symptoms is of 
value and it should not l»c forgotten that although a progrosxne dvsplingia 
is the classical symptom, the sudden attacks of dvsplingia mav verv well repre 
sent an early carcinoma of the esophagus The inspection often only con 
tributes details of the emaciation and dehvdrntion In tumors of the upper 
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that <i posluHoul caicinonm (moie iicqucnt m lemales) hi.ij lmade the uppci 
fouilli of t he esophagus .md be lonsidcicd as .1 lesion ot this oigan Also \en 
ticqucnth adcnocaicnwmas of the stomach imade the louei thud of the esopha 
gus The dificicnecs aic onlj of academic impoitancc foi pmposes of elassifica 
tion Metastatic lesions sceondarilv imohing the esophagus aie rather infre 
qucntlv ohsened Toieson lcpoited twcnt\-si\ such instances fiom pnman 
lesions in the bionclms, stomach, lann\ lit east, etc 



Achalasia, a functional abnormality, oifeis the gieatest °u > seem 
tial diagnosis because of obstruction and dilatation of the esop ia ° us occurs m 
identical with those of caicmoma (Fig 363) Achalasia, °" e j n ^ is The 
younger individuals and is often associated with hypertiop 10 re { en tion of 
history of dysphagia may be considerably longei, and because 0 g yeo 
food and chronic nutation there may be maiked clnonic es0 P ° achalas ,a 
larely a carcinoma of the esophagus may develop m a pa ien 
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Radiographic Examination— A permanent record of the roentgenologic 
findings is, of couise, alwajs dcsnable It might be easier in the differential 
diagnosis to stud} certain irregularities on the film and to compaic them with 
previous studies Moreover, the roentgenograms help in establishing evidence 
of a tumoi shadow around the obstruction and in marking the limits of the 
lesion when treatment is contemplated The radiographic examination is also 
of value in establishing evidence of mediastinal and pulmonar} metastases 



Fir 3C1 — Roentgenogram of a carcinoma of the midportion of the esophagus showing 
tjpical dilatation of the esophagus above the lesion ending in a cone and revealing the tortuous 
course of the barium at the level of the tumor 

Biopsy — At the time of esophagoscop} a specimen should be removed for 
microscopic examination This is not alw a> s possible or easy, for in the scir 
rhous type of lesion there may be edema of the overling mucosa with hyper 
troph} of the musculans (Lindsay) Because of the difficulties in removing 
the material and the inaccuracies due to the limitations of monocular endo 
scopic view, a negative biopsy is of no value and is only an indication that a 
new specimen should he removed 

Differential Diagnosis — In establishing a differential diagnosis of car 
cmoma of the esophagus with other forms of tumor it should be remembered 
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the tumor area, which has not mteifeied with the elasticity of the esophageal 
wall No mattei how laige the benign tumoi, the barium will flow smooth!) and 
eienly mound it and on the opposite side of the wall Aoitic anew y sms mai 
eompiess the esophagus Evidence of this 'compression will be clear on locnt- 
genologic examination because of the site and shape of the compression and the 



displacement of the esophagus Mediastinal cysts and metastatic- noccs 
cmomatous lesions elsevlieie may also give an extnnsic defoimit) o 1C ^ 
gus, but lieie, as in the preceding example, the mucosal pattein vin n0 
fled and there will be no evidence of irregularities Dneiticula ma) a ^ 
m dysphagia, but lieie the differential diagnosis will be easily soUe ^ of 
genologie examination (Pig 364) Foieign bodies are easih sec 
their density or because they become coated with barium 
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(Rake) Esophageal varices occurring at the terminal portion of the esophagus 
may present a stenosis followed bj irregularities, but these usually have a regu 
lar pattern and are associated with other lesions such as cirrhosis of the liver 
Peptic ulcers of the terminal portion of the esophagus mav be the cause of steno 
sis but usually are easilj diagnosed 



Jig 303 —Roentgenogram jn a case of achalasia Note extreme dilatation with puddling ot 
barium 


Benign tumors maj present a problem of differential diagnosis, but it should 
not be forgotten that onlj about 100 of these cases have been reported in the 
medical literature The radioseopie examination demonstrates the presence of 
these clear!} delimited tumors with peristaltic waves invariable passing through 
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cilv chosen Simthcis (1943), using 400 lvs equipment and a special optical 
deuce loi the alignment ol the beam oi ladialious (Mauicoid), ticatcd loitj 
foui patients, tlmty-two ot whom leeened a complete senes of tieatments In 
thnty tlieic was maikcd alleviation of the symptoms Nielsen, in reviewing 
a laige senes of patients who weie tieated at the Roentgen Station of 
Copenhagen fiom 1913 to 193S, concluded also that patients in good general 
condition with localized tumois aie easily iclieved of obstiuctive symptoms, 
and that they gain weight and expenence maiked subjective improvement 
Latei Nielsen has advocated the use of rotation theiapy of caicmoma of the 
esophagus, paiticulailv when it arises within the lntiathoiacic poition He 
feels that this would be of the gieatcst value when supei voltage therapy is used 
This technique has the advantage of lncieasmg the depth dose in l elation to 
a moic widely distnbuted skin dose, thus minimizing the untovvaid effects on 
noi mal stiuctuies The pioccduic, howevei, has the disadvantage that lymph 
node metastases not dcmonstiable on loentgcnogiaphic examination mav not 
be in the centci of the field of inadiation 

When external loentgenthciapy is chosen as the form of treatment, a 
previous gastiostomy is sometimes useful foi it allows the patient to recovei 
stiength and to maintain a good intake tlnoughout the treatment This also 
eliminates the tiaunia of the passage of food and possibly diminishes thepossi 
lnlities of pcifoiation Ilowcvei, a pievious gastiostomy is not always neces 
saiy and, in many instances, can be avoided In advanced cases, however, 
when the tieatment is undci taken foi meie palliation and where a gastrostomv 
will finally be leqnncd, it might as well be done befoie the beginning o 
tieatments 

Surgerv —In 1913 Toiek successfullv icsected a caicmoma of the thoiacic 
poition of the esophagus and eonstiuctcd an aitificial tube connecting 
esophagus to the stomach The patient lived foi thntecn y r eais an j 5 
internment disease without evidence of l eminence Tins success u ms ^ 
stimulated suigeons to considei caicmoma of the esophagus as an op 
disease It is only in the last decade, hovvev ei , that notable advances m ^ 
gery of caicmoma of the esophagus have occuned These advances ar ® ( 
the effoits of such men as Phenustei, Adams, Gailock, Ochsner, urnei, ^ 
Chiu chill, and many otheis These advances consist mainly of a bettei t v 
edge of chest physiology and the elimination of majoi complications vv ^ ^ 

sequent i eduction of the operative moitality A bettei know e ge ^ 
mechanism of shock and the means of avoiding it, as well as tie a ve 
sulfonamides and penicillin and their role in the control of mtec ’ mted 
also contributed to this l eduction of operative moitality It shout ^ ](s 
out that suigeiy of caicmoma of the esophagus is now conceme £ gur 
radical removal, including node-bearmg areas — a fundamenta co 

gery of cancer usnal jj 

The numbei of lesions suitable for a surgical removal is veiy ® n ’ {jent, 
because of the extension of the disease, the general condition o £ ^ ura tion 
his age, and the presence of abdominal or cervical metastasis 
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Treatment 

The treatment of carcinoma of the esophagus is still m an active slate of 
e\olution from its radiotherapeutic as well as from its surgical standpoint It 
is true that m the past radiotherapy Ins offered mcrch palliation and also that 
a surgical excision has been considered a heroic procedure, but at present new 
systematic and thorough studies in the application of high voltage radiations 
ha\ c contributed encouraging results and the dev clopment of thoracic surgery 
has brought about the possibility of successful excision of these tumois 

Curiftiier vpa — Treatment of carcinoma of the esophagus by incans of 
interstitial implantation of radium through the csophagoscopc was abandoned 
early because of its systematic failure Treatment bv means of a radium bougie 
introduced in the lumen of the esophagus has also frequently been a failure 
Some meticulous workers however, have succeeded in obtaining longtime sur 
vivals by means of protracted curietherapy in a selected group of cases (Guiscz) 
The failure of this form of treatment, houcicr, is easily understandable Radium 
tubes within the lumen of the esophagus arc unable to achic\e homogeneous 
irradiation of a tumor which may be tcccntricnllv placed around the lumen In 
addition this form of treatment is usually accompanied by n rapid melting of 
the tumor and perforation of the esophagus, resulting in fata! complications 
(Zuppinger) Obviously in the presence of a metastatic adenopathy c\cn within 
the mediastinum, and this is frequently the case, the treatment is condemned to 
failure 

Rofstcfntiiir\i\ — Irradiation of n carcinoma of the esophagus b\ means 
of external rocntgcnthcrapy presents sc\cral difficulties the tumor is deeply 
situated and can only be reached after passing through important vital struc 
turcs such as the lung, the heart and the large \csscls of the thorax In ad 
dition c\cn though the radiographic examination mn\ furnish good informs 
tion as to the topography of the tumor usualh somewhat distant nodes are 
invaded and the fields of irradiation are necessarily large Irradiation through 
large fields results m systemic and marled local reactions when n large 
daily dose is administered Uns leids to underdose go and consequently 
to nothing but temporary palliation Carcinoma of the esophagus, however 
is n radiosensitive nnd rndiocurable form of tumor and an intelligent and v ell 
planned external irradiation should succeed m permanently sterilizing at least 
n small number of these eases High voltage equipment of 800 to 1 000 lv 
contributes a more penetrating form of radiations which should he verv useful 
m the treatment of this deeply situated cancer In addition proper focusmg 
of the tumor choice of dimensions of field proper evaluation of depth dosage 
nnd above ah carefull v protracted administration of radiations are basic eon 
ditions to the obtention of results 

Watson demonstrated with a series of twenty one eases of e^rnrom < ' 
the esophagus the possibilities of stipe » -oentcontherijr* ; 

feels that a. sufficient dosage can be delive >mnor nrei vi»ri * * j«v- 

voltnge equipment nnd that better re lined if _ 
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thrombosis (Gailock, 1944) It may he expected that this opeiative mortality 
will become lowei with the advances of thoiacie smgeiy 

Benign tumois of the esophagus should be tieated by suigical lemoial If 
they are pedunculated and intraluminal, they may be removed by snare, prefer- 
ably at the time of the first esophagoscopy If they aie laigei 01 intraniuial, 
an esophagotomy may be necessary (Hairmgton) In more advanced cases, 
paitial esophagectomy will be requned 

Prognosis 

The aieiage life expectancy of patients with carcinoma of the esophagus 
is veiy slioit In 299 untieated patients with caicinomas of the esophagus, 
Gieemvood lepoited that 25 pel cent were dead within six months, 50 percent 
within eight months, and 75 pei cent within a year According to Adams, the 
aveiage time between fiist symptom and death langes between five and eight 
months This dmation is apparently not influenced by the age of the patient, 
the location of the lesion, or the type of tumor 

Patients with carcinoma of the esophagus who leceive palliative treatment 
m the foim of intubation, gasti ostomy, etc , have veiy little prolongation of life 
except perhaps m a few instances The lesults of curietherapy have been so 
pool that this foim of tieatment has now been almost generally abandoned 
Guisez, howeiei, reported eleven patients smvivmg moie than tlnee yeais in a 
senes of 270 tieated by ladiuin bougie 

In the past, the lesults of i oentgentheiapy have been \eiy poor Nielsen 
lepoited on a large senes of patients tieated between 1913 and 1938, most of 
whom leceived an insufficient amount of ladiations, foi purposes of puie pallia 
tion However, m seventeen cases m which he attempted the delneiy of an 
adequate tumoi dose, eight patients sunned moie than one yeai and two wcie 
alixe and symptom fiee at the end of two and one-half am 1 three and one m 
years Moie lecently Nielsen has tieated another group of patients with a tcci 
mque called “rotation therapy ” A laige number of these patients became 
free of symptoms and w r ere geneialty lmpioied Twenty-five pei cent ucie a n e 
aftei one yeai and 15 pei cent w r eie alive aftei two y T eais Smitlieis repoi 
foity-foui patients tieated foi caicmoma of the esophagus with external loci) 
gentherapy at the Royal Cancer Hospital of London Thirty-two of tllCSC 
tients completed the treatment, thirty had marked alleviation of 0 ' 
fouiteen lned moie than one year, and five lned beyond two years fo °w ° 
treatment After a review of the literature, Smitliers (1944) found ten L 
tients with caicmoma of the esophagus surviving five years after r< J® n . 
therapy In twenty -one patients treated by 7 Watson with ‘ supervoltage ^ 
gentherapy, tlieie was marked symptomatic impiovement in eleien P atIC " ’ j lkc 
one patient lemamed without symptoms foi more than thirty months j 

i eported on a senes of ten patients with caicmoma of the esophagus 
with “supen oltage ” roentgentheiapy, only fi\e of udiom weie g»cn „ ' ( 

quate dosage, with one patient surviving tlnee and one-lialf years a , 
ment Jacobsson reported on a patient with carcinoma of the lower i 
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of the symptoms is often of little v aluc m dccidin B on the operabilitv of a case 
The presence of i laryngeal paralysis bronchoscopic evidence of liu ision of 
the bronchus 01 tiachea the finding of <1 rectal shelf uid a bid general con 
dition are definite conti iindications to surgical excision Obese individuals 
of short stature ha\e a high operative mortality The presence of pain in 
variably means invasion of contiguous structures and probable inoperabilitv 
Tumors located between the levels of the aortic arch and the left main stem 
bronchus rapidly invade and become fixed to these structures and for this 
reason are practically never operable Tumors most amenable to the surgical 
excision arc those located in the mid and terminal thirds of the esophagus 
They constitute approximately 80 to 85 per cent of all carcinomas Howev er 
in tumors near the terminal third of the esophagus, the percentage of those 
with abdominal lymph nodes is greater, and this is also an important contn 
indication to the operation This finding may be established in i preliminarv 
exploratory laparotomy At the time of exploration of the chest if the tumor 
is partially or completely fixed the operation is contraindicated and attempt 
at removal, even if momentarily successful, invariably results in quick recur 
rence Involvement of the nght mediastinal pleura, however does not neces 
sarjly mean inoperability This brief resume of contraindications of surgical 
excision for carcinomas of the esophagus explains why so few patients arc 
eligible for this form of treatment Of thirty patients with carcinoma of the 
midpoTtion of the esophagus reported on by Sweet, fifteen presented abdomv 
nal metastases ind esophagectomy was possible in onlv eight Of 100 consccu 
tivc cases of carcinoma of the esophagus reported by Adams onlv 28 could be 
explored and of these only 16 could be resected 

The technique for surgical removal of the upper third of the esophagus 
has not yet been definitelv established There have been a few cases, however, 
of radical resection of the upper third together with the larvnx and associated 
cervical lvmph nodes which have been done with success (Eggu-s) In the past 
tumors of the vudportion of the esophagus have been cconomicallv resected in 
order to facilitate the construction of an artificial esophagus under the soft tis 
sues of the chest in an attempt to connect the remaining upper portion of the 
esophagus and a pastrostomv opening This form of treatment, even when sue 
ecssful has been quite unsatisfactory In addition, this usuallv implied a poor 
operation for the remov al w as not usually sufficiently large Phemister and 
Sweet resect the entire esophagus below the level of the aortic arch and com 
plctc the operation bv an esophagogastric anastomosis w ithin the chest This 
brilliantly conceived operation permits the remoial of the nodes below the 
diaphragm and permits normal nourishment In carcinoma of the loiter third 
of the esophagus a thoracoabdominal approach is used with removal of the ter 
mmal esophagus the upper portion of the stomach and the lvmphatic node areas 
commonlv involved This is also followed bv an esophagogastric anastomosis 
Sweet reported six operative deaths in twentv consecutive eases The causes 
of death after surgerv arc related to infection such as empyema pneumonia 
peritonitis fistulas and accidents common in older patients such as pulmonarv 
embolism heart failure respiraton failure cerebral accidents, and coronary 
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esophagus treated with roentgentherapj which was pathologically verified The 
patient was alive and free from evidence of tumor nore than six >cars aftei the 
treatment 

Although the results of surgical treatment have greatly impioved, the pa 
centages of long standing cures are \erj small Adams (1944) reported a senes 
of sixteen resected lesions, with three patients remaining alive for twelve, sixteen, 
and twenty five months following operation He also reported on eight patients 
operated on. for lesions of the midportion of the esophagus four of whom were 
living and well up to two jears Garlock (1944) reported on sixteen patients 
operated on for carcinoma of the esophagus, eight dying of a recurrence from 
nine months to two jears following operation, one dying of coronary thrombosis, 
and seven remaining without evidence of disease (four of these for more than 
three jears) 
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inslnc polypous is a laic lesion but an unquestionably pieonnceioiis oik 
a high pciccntagc ol cases J11 thn ly-sovcn cases repotted liy Boar] (1913) 
nineteen (.,0 per cent) showed evidence of malignant change Stew, n l ]4 

" had associated cai cniotna, and Iwenty patients with multiple polypi, seven 
of whom had cancel It is, ol com sc, impossible to determine how many on, 
c nomas ause Horn polyps, hut ,1 would he icasonnble to assume that snol, is 
the ongiu ol some of the polypoid caicinomas 


1 'ci e is a ail ly high incident e of benign gaslnc tumois associated with 
pernicious annum In 151 post -moi tom examinations 011 patients with p« 
nicious anemia studied bv Biown, 8 pci cent piesenfcd gastnc tumois In an 
0 ioi sen -x ol 2 111 autopsied cases ol pemicious anemia, tlinty-six (12 jici cent) 
had caicinoma ol Ihc stomach (Kaplan) In 1030 .Tonnei icpoited on 181 lmmr 
pu touts with pernicious anemia, 4 pci coni of whom developed enmnomn, an 
incidence calculated to he twelve limes gieatei than that of the lost of f lie 
population oi the same age Bigler (1<M5) lcviewcd 211 clinical cases of pci 
unions anemia m which extensive and lepeatcd lociitgenologic and gnslio 
scopm studies weie done (Table XflT) He loll Dint a definite iclationslnp 
existed It should he emphasized that the anemia winch is coexistent with mid 
oiten occui i mg aftei the development ol cateinoma of (lie stoumcli should not 
ho eoniused with pci nicious anemia 
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The iclationslnp ol cluomc gaslnht to cancel is still oxtieiiicly contio 
veisial Kon)ct/ny (1628) and Ilmst (1*129) believe dial cluomc gastiihs is n 
definite pi ecanccious lesion, Konjel/ny believing that he can tiaee all g/<idulK> ,ls 
of change iiom chionic gastntis to caicinoma, and Hmsl, Ili.it raiemonm ncur 
occms in a nonnal stomach The opposite viewpoint is maintained by (Tniss nn< 
Stew, u t who, aftei eaiefully studying a Luge nuinbci of stomachs, concliah' 
t lat tlieie is no evidence to suggest a iclationslnp except that the incidence 0 
< Pome gastntis increases with age and that eluonie all opine gastntis nan ,f 
eausoc ot intensified by the piesenee of caicinoma of the stomach It is 11 
.p lc f la *' ^ l0 ( auinomatons stomach may show absolutely no signs of gnsluf 
( , s cd St ewai t ) It is out opinion that the iclationslnp between ehiorm 

gas nfis and eaicmoina is yet to hcpioved 

'elation of cluomc (jailnc idea to eaiunoma of the stomach n 11 
Cm e ’ )u ' - Bie majority of wnteis hclicic that benign cluomc gastric a c 
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CANCER OF THE STOMACH 
Anatomy 

The stomach is n peritoneal organ situated in the left hjpochondrial region 
and epigastrium It is slightly flattened anteropostenorlj and thus it has a 
posterior and an anterior vail, a right lateral border (the le scr curvature) and 
a left lateral bolder (tlie greater cunature) Trom the esophageal opening 
called the cardia to the duodenal opening called the pjlorus the stomach is 
arbitrarilv disided into the fundus, the corpus, the pjlone antrum, and the 
pjlone canal The stomach is attached, or rather suspended, by several peri 
toncal folds the gastrohepatic ligament arising from the lesser cunature and 
the gastrocolic, gastrolienal and gastrophrenic ligaments arising from the 
greater cunature 

The anterior relations of the stomach \ar> -with the distention of the or 
gan thej include the left lobe of the In or the diaphragm and anterior ab 
dominal wall Posteriorly the stomach is in relation ivith the diaphragm, the 
spleen the left suprarenal gland and kidney the pancreas the fourth portion 
of the duodenum mesocolon, and, with distention, the transverse colon 

The arterial suppl} of the stomach is derived from the celiac axis The 
lessei cunature derives its blood supply from the left gastric artery and the 
right gastric branch of the hepatic artery the greater cun ature is primarilv 
supplied by the right gastroepiploic branch of the gastroduodenal artery and 
the left gastroepiploic and b} the gastric branches of the splenic arterj The 
venous drainage of the stomach goes into the portal sjstcm directly or via the 
superior mesenteric and splenic veins 

The stomach is a muscular organ made up of an inner circular and outer 
longitudinal layer It is covered on its surface by serosa and is lined by 
selvety mucosa thrown up into rugal folds The gastric glands are densely 
arranged, penetrate the whole thicl ness of the mucosa, and contain four types 
of cells the chief, parietal, mucous and argentaffine cells The distribution 
of these cells v aries in different portions of the stomach Beneath the mucosa 
the submucosa contains abundant blood vessels, lymphatics and loose con 
nective tissue 

Lymphatics —The stomach has several networks of lymphatics the 
mucosal the submucosal the intermuscular and the subserosal networks 
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show definite malignant degeneration in a small number of cases The reasons 
for this belief lie in the clinical historj , the roentgenologic examination, and, in 
particular, on the pathologic examination Mallorj presents the strongest dis 
sentmg opinion He bases his conclusions mainly on histologic grounds and 
feels that carcinoma does not de\ elop from an ulcer 

At autopsj, the advanced stage of the tumor m most instances precludes 
and obscures the evidence of its development from an ulcer But when gas 
trcctomies are done for chronic gastric ulcers, a variable number of carcinomas 
apparently developing on the basis of an ulcer are found In a series of eight} 
two cases of resected gastric carcinomas reported bj Stout, eleven (13 per 
cent) had apparentl} dev eloped at the margin of a pre existing chronic ulcer 
Of 300 consecutive gastrectomies on Gutmann s service, there vvcie 85 papilhi} 
carcinomas 133 benign gastric ulccis, 43 ulceis which had undergone mahg 
nant transformation, and 39 ulcerating carcinomas Finsteier reported that 
m 15 per cent of Ins cases carcinoma was found to develop on the basis of a 
pre existing chronic ulcer The acute or subacute gastric ulcer, however, does 
not become cancerous 

Caicinoma of the stomach has been extiemel} difficult to produce in labo 
ratorj animals and many lesions leported as malignant were actually inflam 
matorj or hyperplastic It was not until 1942 that Stew art unequiv ocallj pro 
duccd adenocarcinoma m the pylone area of the stomach in mice (strains C3H 
and I) b} direct injection of moth} lcholanthrenc into the wall of the stomach 
Strong m 1943, b> subcutaneous injection of methjleholanthrene produced 
adenocarcinoma of the stomach in the NIIO mouse strain 

Pathology 

Gross and Microscopic Pathology — In practicallj all instances carcinoma 
of the stomach arises from mucus secreting cells It is an adenocarcinoma 
which, because of various growth characteristics and forms tabes on different 
patterns Most clinicians surgeons, and pathologists use a morphologic classi 
11 cation as this bears some relation to prognosis The following modified elassi 
fication is adapted from Boirmann 

cl vssiric vriox of cvrciNOMv or thu stopiach 
Superficial spreading carcinoma (carcinoma in Bitu muco trosif & marche lente) 
Gastric carcinoma arising from previous clironic ulceration. 

Ulcerating carcinoma 
Polypoid carcinoma 

Polypoid carcinoma with moderate invasion 
Luutis plastica 

Advanced carcinoma (no specific type) 

The number of cases found in each categot} will, to a large extent depend on 
the source of the material If post mortem material is studied a high percent 
age of cases will he of no specific tjpe If the surgical material is fiom a hos 
pita! in which the clinical staff is cancer conscious, the roentgenologist is ex 
pert and the surgical staff technically skilled and disposed to resect chronic 
gastric ulcers this natural)} will be reflected bj an increased proportion of 
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carcinomas appaienth ansmg on the basis of pie-existing uleei and an in 
creased mnnbet of small nlceinted 01 snpeiflcial caicmomas 

Carcinomas of the stomach usually anse in the pyloric legion pars media, 
or the caidiae aiea In S37 cases summanzcd bv Oppolzei theie uere 456 in 
the pyloiic region 244 in the pais media 61 m the caidiae aiea 14 in the 
lesion of the gieatci cunatuie and in 62 instances the im oh ement as total 


/ x 



Fig MG — Superficial! % spreading t' pe of carcinoma ^ U* P' ^ 

tion mde submucosal extension and hvpertrop^ 0 t,^} nrn v, 3a i;ni\ersitv 
Dr A. P Stout, Department of Surgical Patholo^ Columbia l n 

T p(J 01 

Superficially Spi coding Caicmoma — The supeificiaUv ^ Marche lc» ic 
caicmoma, or as Gutmann designates it, the muco aosij T]ns j^on of 
usually limited to the mucosa but can nrrolye the submucosa uregn i ar super 
onginates neai the pyloius and fiequently is associated ' ^ 5 or 6 cm 

fieial, serpigmous ulcci ations tvIiicIi baye been known 01 ^ mUC0S n fre 

diametei The base of the ulcer has a difruse leddisi m 
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quently presents a slight nodulation The pyloric ring muscles frequently shou 
hypertrophy (Fig 366) The muscularis is not involved (Gutmnnn) It shows 
multiple microscopic areas of change m the overlying epithelium with disturb 
ances of architecture and replacement by the glandulai tvpe of carcinoma At 
times there is normal epithelium between the areas of disease which, as Mai 
lory indicated, may have multiple foci of origin 



Fig 3r7 — Advanced carcinoma of the stomach Note replacement of the entire stomach by 
tumor with secondary invasion and metastases to the li\er 

The two most common gross characteristics of the disease are first, its 
wide extension and, second, its superficiality (Stout) Externally the stomach 
appears normal and even when it is open there may be doubt as to the pres 
ence of tumor especnlh if there is no ulceration Indeed it may not be recog 
nized grossly ev en at autopsy It is not 1 noivn just how often carcinoma 
begins in this fashion But superficially spreading carcinomas are seen with 
increasing frequency m clinics where patients are referred for early gastro 
intestinal study and where surgical resection is frequently done It is inter 
esting that fifteen of G9 gastric tumors recently resected at the Presbyterian 
Hospital in New York w ere of this v anety (Stout) 
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Gastnc Caicinoma Ausing on the Basis of Fictions Cluonic Ulceration — 
We beliere that a lelatively small mimbei of gastnc ulceis can undergo car- 
cinomatous changes and that the validity of sueli an assumption pmnarily 
depends upon the pathologic studr Benign cluonic gastric ulcers occui on 
the lessei cm ratuic and at the pr loins, rrlnle eaicmoina is most frequent It 
found m the piepylonc and caidiac aieas The typical cluonic ulcei has 
punched-out rr ell-defined maigins ruth or ei hanging edges Small benign 
cluonic ulceis me cnculai, hut laige ones aie oral and parallel to the long 
axis of the stomach On section the ulcei sliorrs diffuse fibrosis of its rvall 
rr it h 1 eplacement oi the muscnlnns and fibiosis and thickening of the seiosal 
suifnee Paitiallr oblitei.ited blood ressels mav be seen An ulcei of this 



ranety rrlneh has recently become carcinomatous seldom shorr 8 encra^h^^ ^ 
scopic changes to justify a definite diagnosis of cancel At im ^ ibmUC0Sa l 
maigins of the ulcei tlieie is pooily defined, slighth e e\a e , | cer jmt 
thickening As the caicinoma giorrs, it tends to obliteiate t le o ' be heves 

i eplacement of the base of the ulcei is delayed until the last b nce of a 

that ladiatmg gastnc folds extending aiouud a caicinoma are 
pre-existing benign ulcei (Fig 383) an smg on 

The histologic entena foi making a diagnosis of carcinom ^ ^ 
the basis of a pre-existing chronic ulceration are as fo orr s ^ ie j^uscu 

ulcer is devoid of carcinoma and tlieie is mvaiiably destine 101 of 

laris rvith leplacement by dense fibious tissue The ulcer oor 
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quently presents a slight nodulatvon The py lone ring muscles frequently show 
hypertrophy (Fig 36G) The muscularis is not involved (Gutmnnn) It shows 
multiple microscopic areas of change in the overlying epithelium with disturb 
anccs of architecture and replacement by the glandular type of carcinoma At 
times there is normal epithelium between the areas of disease which, as Mai 
lory indicated, may have multiple foci of origin 



He 30t — Advanced cnrclhonia of the tomach Note replace «n nt of the entire etonvsch by 
tumor with sccon larj Invasion an! metastases to the liver 

The two most common gross characteristics of the disease are, first, its 
wule extension and, second, its superficiality (Stout) I xtcrnaUy the stomach 
appears normal, and even when it is open, there mat be doubt as to the pres 
cnce of tumor, especially if there is no ulceration Indeed, it may not be recog 
nized grossh even at autopsy It is not Known just how often carcinoma 
begins in tins fashion Rut superficially spreading carcinomas arc seen with 
increasing froquenev m climes where patients are referred for early gastro 
intestinal study and where surgical resection is frequently done It is inter 
csting that fifteen of 09 gastric tumors recently resected at the Presbyterian 
Hospital in New \ ork were of this variety (Stout) 
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Fig «"0 

Pig 3C9 — Cjstlc gland occurring In chronic gastritis 

Fig 3 _ 0— 1> HITcr ntlitlon of tic lining epithelium of the stomach to the Into tlnal tjpc 
In chronic ga trills 
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Cntcmorans .uising fiom pauetal or dud cells aie exliemcly ime Only 
nineteen adcnoneanlhoinns ol the pjlonc aiea of the stomach have been ic 
polled (Wood, 1943) Caiemoid of the stomach (Plant) and adenomyomns 
have also been lepoilcd (Slewail, 1925) 

Advanced Cmcnioma — Advanced eaicinoina inifoitunatcly makes up the 
gi cutest piopoition of Illinois of the stomach Its ficqucncy is lintuially c\ 
tiemely high m post-moilem studies 'J’he lumoi is usually veiy huge, leplnc 
mg -wide aieas in the stomach, and is often a combination of the fungating 
and invasive pipes Its appcni.incc depends on its lniicin pioduclion, ccllu 
lai its , .uid the connect i\ e tissue content 

All cai cinomas of the stomach aie adenocai eniomas s aiyuig only in dcgice 
ol dillen lit nit ion I loin sen well-dificiontiutcd (Fig 3bS) to disoidcilv, bi/.nie 
patterns II multiple sections aie taken, the pattern often vanes fiom section 
to section 'Pile amount ol connect lie tissue in the lumoi will also \aiyfroni 
minimal to extieme desmoplasia The same may be said ol mucin pi oduction, 
which is callable With mucin stains, hovesci, piaetieally evoiy disc will 
ie\e.il small amounts ol mucin in a few cells oi pci haps the entne lesion will 
lontain an o\ ei w helming amount of mucus with onlv a lew caicinoma cells 
floating within it Al times blood \essol nnasion may be seen 

The local spicad of caicinoma within the stomach is linpoitanl paitiai 
l.uh horn the standpoint ol licatmcnl and ])i ognosis The supcificial spicai 
mg saints mas msolse ss ide aieas ol mucosa and suhinucosa esen up to J 
si| ( m (Stout) The limits plastica may also spicad to msolvc huge aieas » 
due. t insasioii This is manifest bv liodulai thickening and fixation of K* 
mmosa In the adsaneed caumoitia theie is usualls an extension tlnougi ic 
wall ot the stomach and theie mas be satiable dcgiecs of esophageal am 
pslom obsl me t ion because ot this extension (hhgs 379 and 381) In a 
caicinoma, tumoi nodules aie ficrpicntly seen on the seiosal siufnce ol 
stomach, and it is not mil ecpient to find duett extension to the net n 
8(>7), diaphiagm, tiansseisc colon, the panel cas, and the lulus of t ic S P 
It s\as one e thought that caicinoma of the stomach slopped its lota S I )I * , | ‘ 
the pyloius, but 25 ]iei cent of the suigic.illy lcseeled eases studiec iy 1 ^ 
man showed nnasion of the duodenum Tumoi can involve any ajci 
duodenum with Ihe exception of the mucosa , c 

Cast i ills piohably should not be divided into hypcili opine oi 
vaneties but should simply be called chiontc q asluh s When gastn is 1 ‘ 
ciated svitli advanced caicinoma it is usually found citliei surrounding 10 
oi as a pangasli it is Oastiitis has an inflamtnaloiy and an epitholi n)a 
nent The inflauini.itoiy clement is made up of an met eased num icr 
cells and lymphocylcs, with focal accumulations of lymphocytes w nc V j n lar 
form getmmal follicles Along wulli llicsc changes theie is intC 'v ntia 
fibrosis The epithelial changes (most linpoitanl) aie i elated to «« 0 f 

lion of Ihe specific cells to nonspecific mucous glands anc it mjnds 

epithelium resembling that m the huge bowel (Fig 370) baige c ^ s „ tlon 
are often present Stout has never been able to find any force 
between tlie atrophic cell of gasti ills and the cancer cell 
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the ulcer show partial or complete leplacement of the musculans by tumor 
but there is no fibrosis As this tumor becomes larger, the ulceration becomes 
deeper and the submucosal extent becomes greater (Fig 373) Vascular 
changes are not present Ulcerating carcinoma shows no microscopic cvi 
dence of a previously existing chronic process The tumor infiltrates all layers 
of the stomach, tends to spread submucosally , and is present throughout the 
entire ulcer bed 

Polypoid Carcinoma — The polypoid carcinoma maj, m some instances, 
arise on the basis of pre existing polyps Pearl divided polyps into two varieties 
the congenital neoplastic variety with a definite stalk freely movable on the sub 
mucosa with the musculans mucosa within this stalk and normal mucous mcm 
branc between the polyps, and the inflammatory hyperplasias or pseudopolyps 
which are flatter do not present a definite stalk are immovable on the sub 
mucosa and have no invagination of the musculans mucosa At times early 
carcinomatous changes may be lccogniml in a polyp or such an origin may 
be suggested As polypoid tumors cnlaige and Inn gate then otigin from a 
preexisting polyp becomes merely a conjecture These lesions are well de 
hneated grow mainly within the lumen of the stomach and may become very 
large particular^ if they are in aicas such as the cardia where obstiuction 
can only occur late (Pig 375) 

Polypoid Carcinoma 11 itli Mode) ate Invasion — This tumor is merely a moic 
advanced stage of the polypoid vanctv combined with invasive characteristics 
Its margins arc not sharply defined and the degree of invasion and replacement 
of contiguous stomach wall is variable 

Linttis Plastica —This is a rare variant of caicinoma which because of its 
rarity and its somewhat bizarre natuic has been the subject of profuse writing 
and frequent illustrations far beyond its merit Stomachs affected by these 
tumors arc often referred to as the leather bottle tv pc because of slirinl ige of 
the organ In an adv anced stage the w all of the stomach is mai kedlv thick 
ened and on its serosal surface fibrous nodules may be seen A cross section 
of the stomach reveals considerable hypertrophy of the musculans which is 
particularly prominent in the pyloric area (Tig 377) Binds of fibrous tissue 
can be seen coursing through the wall of the stomach which is rigid with a 
cartilaginous consistency and the submucosa is thickened Fairl\ frequently 
there is an associated uleei m the pvlonc region The mucosa is invariablv 
firmly fixed to the submucosa and later, in the moic advanced stages to the 
musculans (Saphir) 

Microscopic illy there may be a great deal of difficulty in diagnosing a 
Iinitis plastica because of the overproduction of connective tissue This fibrosis 
is hyaline in some areas and is accompanied by large numbers of inflammatory 
cells, particularly plasma cells and mononucleais The fibrosis extends not 
only to the submucosa, blit replaces areas of musculans and is present on the 
serosal surface There is hypertrophy of the musculans, and areas of super 
ficial ulceration may be present Because of the inflammation and fibrosis and 
the small number of tumor cells present, this lesion was thought for manv 
years to be only inflammatory (Saphir) 
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type had 95 pei cent Distant nodes along tile aoita, around the head of the 
pancreas, and abov e the diapln agm may eventually become implicated in ad 
vaneed stages Left supi aclavieulai lymph nodes aie mentioned in ever) 
textbook as a common site of metastatic involvement This finding, however, 
has been infrequent in oui expenence, Lange observed 210 cases and found 
supraclavicular involvement m only nine In 143 consecutive untreated cases 
of caicmoma of the stomach which came to autopsy, fifteen (10 per cent) 
showed no lymph node metastases (Stout) Eleven othei cases weie hunted to 
the immediate vicinity of the stomach, one had no metastases hut had m 
volved the duodenum, ten shoved metastases to gastnc lymph nodes, and onh 
ten shoved metastases to supi aclavieulai and cei vital lymph nodes 

In advanced cases, pentoneal implants and metastases m the legion of the 
lectal shelf appeal, and because of fibious leaction they may constrict and 
locally invade the outei layeis of the leetum, causing paitial distinction Dif 
fuse lymphangitic metastasis to the lung is not unusual m cancel of the stom 
ach The fiequeney of bone involvement is not known inasmuch as post 
moitem examinations aie usually sketchy on this point, but in geneial the 
piopoition of bone metastases found is small Lnei metastases aie frequent 
Metastases to the ovanes aie lelatively laie (less than 5 pei cent) AYhen 
encounteied they aie usually bilateial, causing model ate enlaigement of these 
oi gans 

In Stout’s post-mortem senes, metastases weie piesent in the livei m TO 
pei cent, peiitoneum, omentum, and mesenteiy m 43 pei cent, lungs am 
pleru a m 33 pei cent , and bones in 11 per cent 

Lymphosai coma very commonly involves the pengastnc and adjacent ratio 
pentoneal lymph nodes, and metastases to spleen, panci eas, and liv'd aie com 
mon Geneiahzed spiead occuis late in the disease Leiomyosarcomas n' n ' 
metastasize to legional lymph nodes and fiequently to lungs, livei, and o > cr 
distant oi gans 


Clinical Evolution 

Nonpainful Gast) omtestinal Symptoms - — In the inajonty of instances tl^ 
patient with caicmoma of the stomach notices a vague epigastnc uneasiness a^ 
meals with modeiate distention and a sense of heaviness m the epigas r> 
Most patients give no history of pievrous gasti omtestinal distuihances ^ 
indefinite symptoms may be accompanied by relatively easy pnjsica 
mental fatigue, and an inexplicable distaste foi food, paiticulaib 
the continuation of the symptoms, a slow but ptogiessive weight ‘° ss j u 
ensue, accompanied by a minimal degiee of secondaiy anemia " om 
nately, dunng this penod the diagnosis of cancel of the stomach 1S . on 
considered, the patient is classed as nemotic, given symptomatic T " e _ o . (lc 
for the anoiexia, and tieated for the anemia without icsort to >‘e ^ 
roentgenology As the disease pi ogi esses, the diagnosis is clanked d 
toms due to pylonc ohsti notion, extreme weight loss, oi some o ' 

recognizable ebmeal finding gom e 

Nicer Variety (Painful) —This clinical type is much less ivcqncc > 
c ti, — 1 ' . .. w nf vears it lcsl - 


fith 


CVNCFB OF DIGESTIVE 1RVCT 52'j 

Lymphosarcoma o£ the stomach has three gross variants the most common 
forms a large, lobulated soft tumor mass growing within the lumen of the 
stomach (Fig 371), the second forms disclike aieas, and the third shows 
diffuse involvement with giant rugae resembling cerebral convolutions These 
tumors gradually increase m size, invade the museulans, form a subserosal 
tumor, infrequently obstruct the lumen with polypoid masses, and occasionally 
form diffuse thickenings of the stomach -wall They most often involve the 
curvatures of the stomach Of seventv four cases in which there weic a\ail 
able data (Taylor), there was involvement of one or both cm v atui cs in fifty 
five diffuse involvement in ten, and pylonc stenosis in only si\ As the 
process continues, these ulcers may ulcerate and show areas of necrosis and 
zones of hcmorilnge Lymphosarcoma of the stomach may be a secondary 
lesion (Buschke) Its microscopic appearance does not diffei from lvmplio 
sarcomas elsewhere 

In the mesodermal group of benign tumors the most common is the leio 
myoma These tumors, for the most part, grow in the wall of the stomach and 
lather lnfrcqucntlv involve the pvlonc area Benign tumors arc often multiple 
The majority are within 4 cm of the cardiocsoplngeal junction and mole fre 
quenth within closer proximity to the lesser curvature than the greater curva 
ture They arise from the internal and external musculature (Riemcts) Thcv 
are submucous intramural or subscrous If they grow toward the stomach, 
uleeration combined with surrounding gastritis occurs These tumors are 
usually well delineated fairly homogeneous and firm and on section may show 
areas of hemoirhage Microscopically they are usually cellular and tend to 
show a rather homogeneous picture Mitotic figui cs are rather few in number 
Ncurofibiomas have very much the same gross characteristics as the leiomyomas 
What percentage of these cases become sarcomas is unknown It may be c\ 
tremely difficult to determine whether some particulai tumor is benign or 
malignant 

MrrvsTvnr Sirevd — By way of the lymphatics cancel of the stomach may 
extend into the museulans and go directly to the serosal surface or asicrnl oi 
descend within the muscular layers and take exit at levels above or below the 
primary lesion Hie location of the tumor to some extent determines the 
regional nodes which will l>c involved It is particularly common for nodes m 
the region of the left gastric vessels to be implicated, and eventually nodes 
around the celinc plexus arc henvily infiltrated 

In surgical specimens the proportion of node metastases is natunllv rc 
lated to the type of tumor and the carefulness with which the regional nodes 
arc examined Collcr (1941) demonstrated by lus clearing methods of surgical 
specimens that there were lvmpli node mctnstnses in 73 per cent of Jus patients 
lie also established that there was no correlation between the size of the node 
and its chance of containing tumor for in the majority of instances even when 
there was no gross evidence of metastases disease was found microscopicallv 
The most important lvmph node metastases found b\ Collcr were in the w 
fervor gastric subpvloric ami superior gastric areas lie thou stressed tlie fact 
that the polypoid neoplasms bad onlv GO per eent metastases while the sessile 
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Diagnosis 

The detection 01 e*ul\ catemoma 01 the stomach In radioseopu exnnuni 
non oi asMiiptomatie radiwduals has met with discouraging results -According 
to Lcmii one can expect to find nppioxnnntelv 1 ease of enenioma of the gw 
tiointestmal nact 101 e\ ci y 1 000 individuals examined at the age of 65 a oats. 

rw ~rc 
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periodic and relieved bv alkaline ponders, food or other symptomatic rem 
edies Pain occurs shortly after eating and mar be relatively sei ere but the 
character of this pain mav change to become more persistent, oppressive, and 
associated with weight loss A diagnosis of peptic or duodenal ulcer mav be 
made and an ulcer regime prescribed In a high percentage of instances this 
procedure engenders considerable clinical improvement It is not unusual for 
the patient to gam weight, and, if iron is gnen, for the anemia to respond to 
it But if the symptoms are caused by carcinoma, after a variable period of 
time thev will recur with increased vigor If carcinoma of the stomach per 
forates it suggests a perforated peptic ulcer m approximately, two-thirds of 
the instances (Aird) 

Occult Carcinoma ■ — Unfortunateh in a number of instances carcinoma of 
the stomach maa give no complaints leading to an early diagnosis The pa 
tient mav not present weight loss or pam and the first svmptoms are due to 
metastatic disease This mav be manifested ba an enlargement of the abdo 
men due to a nodular liaer or the presence of fluid Bareh dvspnea will 
ensue due to lvmphangitic lung metasta^es In other instances jaundice or 
anemia or a supraclavicular metastasis develops 

H hatever their clinical tvpe of onset carcinomas of the stomach resemble 
each other in their terminal stages The patients lose a great deal of weight 
and mav deielop considerable pain and svmptoms and signs of obstruction 
may occur due to the tumor occluding the esophagus or pylorus which m 
itself, may cause death W ithout obstruction bleeding from a large ulcerating 
lesion occurs and obstinate progressive sea ere anemia with palpitation and 
weakness is apparent Or ascites occurs and m a few instances the tumor 
ma\ metastasize to lymph nodes around the bile ducts and cause a terminal 
jaundice In relatiaelj rare instances the tumor ma\ perforate and a ter 
minal peritonitis follow Often bronchopneumonia is the immediate cause of 
death In a series of post mortem cases studied bv Stout twenty six (18 per 
cent) of the patients died while the carcinomas were still theoretically operable 
Lymphosarcoma of the stomach may be \erv slow or rapid m evolution 
The patients with lymphosarcoma of the stomach aery frequently have pain 
of the ulcer type Dyspepsia anorexia and weight loss are common It is 
interesting that obsfnictne phenomena t n lymphosarcoma of the stomach are 
infrequent As the disease progresses secondary clinical signs such as weak 
ness and profound weight los' appear Bleeding into the gastrointestinal 
tract and persistent diarrhea arc common Ha>-siae hemorrhage can occur 
The patients usually die from generalization of the process 

Benign tumors remain dormant for an unknown period of time Host of 
them never cause am svmptoms and are found onlv incidental at autopsy 
A few of them howea cr, because of increased growth mav cause gastric svmp 
toms and if the mucosa is eroded may result in sudden profound gastric hem 
orrhage This hemorrhage is particular^ frequent in the ulcerating Iciomjomas 
In the presence of associated gastritis anorexia ma\ appear with weight loss 
The patients with benign tumors seldom die except from sea ere hemorrhage 
If one of the mesenchvmal tumors becomes malignant hemorrhage or distant 
spread of the disease can take place 
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patient, usually a male Hith maiked loss of Height, a large palpable mass, and 
with ascites, is familial In a fen instances the clinical signs and symptoms 
of metastases u ill be noticed fust 

On inspection of a patient mth eaih caiemoma of the stomach, nothing 
is usually obsened Iloueiei if obstiuction exists, there may be eudence 
of Height loss and in ceitani instances the mucous niembianes may appear pale 



due to anemia The patient should be caiefully sciutnuze 01 n0 ftbe 
mild jaundice If this is piesent, it x eiy fiequently means dK ^ ]]eamen t is 
biliaiy tiee due to metastatic lymph nodes At times the fa « = peri 

involved by tumoi, which spieads down to implicate the uin if the 

staltic ua\es going fiom left to light may be seen m eaily oos consldcr nble 
lesion is m the legion of the pyloius and the patient has lost ai ^ ^ 
amount of Height, a lai-e dilated stomach can easily he visualize 
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the prolonged radioscopic examination of such a laigc numbei of individuals 
to find such a few early lesions renders prohibits e this attack of the problem 
Patients with atrophic gastritis, pernicious anemn achlorhydria or ulcers 
of the stomach should have periodic gastric examinations by competent roent 
genologists (Rigler) Thcst examinations should be combined vv ith gastroscopy 
if possible 



FI5 — llocnttenoc,! am of ulc<.ratln„ cjtcinomi shown In Plea 3"_ «n 1 


It is of paramount importance that the clinician should dncct Ins cftoits 
to diagnose carcinoma of the stomach ulien the symptomatology is still uncer 
tain and the diagnosis is difficult Patients over 40 years of age with mild 
anorexia, dyspepsia, slon digestion, or asthenia should be suspected of having 
carcinoma ot the stomach If the patient has no prewous history of ulcer and 
suddcnlv develops symptoms suggesting ulcer, tins also ma\ be suspicions 
The diagnosis depends on two things alone first carcinoma must be suspected 
by the clinician and second the patient must be referred to a competent roent 
gcnologist Some cases may be diagnosed at a fairlv eail\ stage because of 
symptoms of esophageal or pyloric obstruction The diagnosis of advanced 
carcinoma of the stomach can he made at a glance The emaciated, elderly 
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nation But in the majontj of cases a clinical, radiogtaphie, or pathologic 
diagnosis is made u ltliout difficult} 

Stout mentions that liematemesis m a young peison mthout etidence 01 
obstruction is a significant sign ot hjmphosai coma Helena is rather frequent 
and occult blood is imaiiably present in the stools Bather mfiequentiv lympho- 
saicoma ot the stomach may peifoiate, causing an acute abdominal syndrome 
(Kouchy) 



r — -Gross specimen of carcinoma of the 'Uomacb linltis plartict 
of the stomach and hvpertrophr of the muscuUns 


>ote Em 
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Roentgenologic Examination — The loeiitgeuologic studt is tie ^ 
poitant single examination m the diagnosis of caiemoma of the s om “ a j. e K . 
should be emphasized that it mat he necessaiy m the eaih cases 0 " ‘ j o „ )st 
Peated studies The proceduie m the hands of a competent iom = ^ 

demonstrates malignant disease if present in 95 pei cent of the 
It is imfoi tunate, therefoie, that this examination is so often de a ^ 
after the disease has become so adtaneed that its piesence is 0JU liSO er>l 
study should be made tthen the clinical histoiy and examination ai ■ ^ icr v 

and tthen caiemoma of the stomach is only a suspicion int lei 
stiong probability « n Jn the 

Radioscopy is a much moie impoitant piocedure than ra jo^ 1 . mlcs of 
diagnosis of camnoma of the stomach, for the observation ot the a. 
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clavicular and axillarj regions should be palpated in search of enlarged lymph 
nodes At times a firm, nonpainful mass maj be felt within the abdomen It 
is not rare to find also a large nodular liter A rectal palpation is imperative, 
for if a rectal shelf is found this means ad\ anced disease A rectal shelf is 
due to peritoneal metastases in the cul de sac These metastases produce some 
connective tissue and form a mass This is felt on rectal examination as a 
poorly defined extramucosal constricting nodular mass It is usually asso 
ciatcd with ascites 
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delay in cleaiance, and mucosal deformity The stomach usuallv meals a 
deformity v, Inch may be unilateral 01 cncumfeiential, and the filling defect is 
best visualized m the an -filled caidia If too much barium is used, however, 
this filling defect may be obscured The mucosa fiequently shows obliteration 
or irregularity, and the caidia is often conti acted and deformed There may 
also be an .increased distance between the caidia and the diaphragm The 
gastric lumen is often nan owed at the site of the lesion A thick mixture oi 
barium is of great value in obseiving the esophagoeardiae junction, but if too 
much banum is used the filling defect may be obscuied 



t of th* slot t 

o7S-V,Kancf 1 carc.noma of tl.e stomach >ote videspread imonemen 

' ith ima-non of the -nails and extension to the serosal .»na 


The roentgenologic diagnosis of advanced caiemoma is relative 
often a palpable mass is felt and fluoroscopy shows an extensive ^ j nr ge 
lagged defects situated in the outline of the stomach wall Ii,c ^ s ‘ rlc m a« 
areas of ulceration, delay m emptying time, and peihaps an ex r< ® ]S tvp 
(r>e 380) The leather-bottle shape of the stomach m lmitis p 
ical (Tig 378) 
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the stomach is vital The difficulties of recognition occur particularly in early 
carcinoma, in the presence of obstructs e lesions, and in small carcinomas m 
\olving the cardn The eaily changes may be limited to the mucosal patterns 
which can best be observed with the use of radioscopy Spot film devices are 
helpful m recording these early lesions The roentgenologic recognition of the 
superficial carcinoma of the stomach has been extensively described by Gut 
mann This lesion, invariably limited to the mucosa and submucosa, occurs in 
the pyloric region and is often accompanied b\ superficial areas of ulceration 



Fig *><8 — Roentgenogram of carcinoma of the stomach llnltls plastlca t>pe with leather bottle 
shape deformity and prepj lorlc ulceration 

Because of its, superficiality, it is often missed bv conventional roentgeno 
giapluc studies and cannot be disclosed except by good radioscopic tech 
mque vvhcic it is seen as a persistent defect with rigidity of a small area of 
the stomach wall This rigiditv is enhanced by spasm of the stomach muscle 
in the immediate neighborhood of the lesion This superficial filling defect 
persists regardless of therapy It must be emphasized that the roentgenologist 
is the only person who can mnl c an early diagnosis of this lesion 

The diagnosis of carcinoma of the cardia is verv often difficult, for the 
lesion usually cannot be palpated The changes are often present both m the 
esophagus and in the stomach (rig 382) The esophagus m iy show dilatation 
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The roentgenologic differentiation between benign and malignant gastric 
ulccis is based on innumerable factors The benign ulcer is located on the lessci 
cumtuic in approximate!} SO per cent of the instances, in the pylorus in 10 per 
cent and in the eaidia or remaining portion of the stomach m 10 per cent The 
relative probability that ulcers found in different areas of the stomach are 
carcinomatous is illustrated in Tig 387 The prepyloric area is an extremely 
common site for the development of carcinoma and if an ulcer is present in 
this region it has a 65 per cent chance of being due to carcinoma This aiea 



excludes the pylouc ling and according to Hampton the ulcer must have its 
center no more than 2 5 cm from the ring If the ulcer occurs on the greater 
curvature it has an almost certain chance of being malignant, but only a very 
small percentage of all carcinomas occur in this area Matthews (1935) col 
iected only twenty four benign ulcers of the greater curvature m the medical 
literature If an ulcer crater is located beneath the level of the lesser curva 
ture with a zone of tumefaction with halolikc maigins surrounding it, this 
almost without exception signifies earcinoma (Carman) Benign and malig 
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nant ulcois alike may be smooth 01 only uiy slightly megular A markedly 
megular 01 lagged ciatei mvan.ibly denotes cancer (Palmei) These benign 
ulcers aie cr ti animal in conliast to the intramuial chaiactei of the malignant 
ulceis (Figs 384 and 385) They do not piesent a palpable mass and then 
mat gins aie ell defined, smooth, and lounded, often with esaggeiated rugae 
Tendeiness is commonly piesent, and the tone and penstalsis aie mcieased 
The lu gal patterns often comcigc into the tilcci ciatei m contrast to their 
efTacement m cancel 



Pit, — Cluonlc giotrlc ulcer with cort%elgence of the folils into tl 

l oti ulceis usual!) 

Undei medical tieatment the acute and subacute en |° , r t ji e large 
completely disappeai Chiomc benign ulceis, liowevei, par ^ ^ r0SJS 0 f the 
ones, cannot completely disappeai because of replaeemen ^ ulcer by 

museulans vhicli is nevei lenewed by noimal tissue ™‘ de £ ec t winch 
contrast may be smallei, but thcie is alu ays some peisis mg^^ ^ ^ par 
enlarge, even when symptoms impiove The ulcei eia el 1 Qutmatin be 
tially filled by the giowth of tumoi over the bed of t e u 0 theie aie 

lieves that m eteiy four cases of a filling defect whici ai s ^ a cancer, 
two benign ulcers, one benign ulcer which lias been tians 
and one carcinoma which is primal lly ulcerating 
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modus A1 f.ornf time dining 1 lie e/aunnaliori, tin pnislaltu i •lutui.n jp ■ 
through 111' .uca oJ apparent ngidity The clinical hi'foiy may liflj# to r <1> 
sfaritiatr fins diagnosis, and gast mseopy js often diagnostic 

'J'ayloi lists sctcia] loenl gcriologn findings v. Inch may stiggr->t tin di ' 
nosis of lyrriphosai coma Jf llictc ate two 01 mote defects in separate pa. Iiv 
of flic stomach and polyposis ian lie idled out, 01 if tlicic is a large ji'lp. t’ 1 
lurrioi arid the pyloins is dilated lathri than < onsfi ictcd, the findings sti!?'." * 
lyrriphosai r orna Also, lyrripliosairoina often piesents giant nigar, Haiti ‘ 



tillni" dr i«rt fur li iIkj Jiiodlirr is usually a^onaUd ith phahl ^ j ( 
'in it ii r r , of fh< ton.arli air tin most jirrpjrot sit' "f nuol n| , r ,, 

m to r irijilia 1 i/r i| M | r harigr , in p' l istalsis ai ' piohahh ' n ' ,| J( r , ' 
hltt it ion and Don hrr.nise flu tuirioi giot s in tin Mil ,,,, -a ‘ 
tluirfoir irmiim int.ir f , the tuirioi ma; sho* .ilaig' hllnu , r , J( f ,>.r ' 

1,1 n gni" If i 1 nor lolnilatrd tiimoi , ithont r adr in< or ^ ^ ,, 

in a .> onng adult, p „ In nlai K a maU in good gMU I d 
• po ilnlit’ that tin, non hr Krripho 1 lironii 
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It used to be thought tint if an ulcer measured 2 5 cm or moic, the 
chances ■were extremely high that it represented carcinoma The size of the 
ulcer is not diagnostic W hile it is true that the majontj of ulcers o\ er 2 5 
cm are malignant, ive haie seen benign ulcers measuring 9 cm m diameter 
and ulcers smaller than 1 cm which were malignant In 869 chronic ulcers 
2 5 cm in diameter or less studied at the Mayo Clinic, fourteen uerc carcinomas 
(Walters) The average diameter of a senes of malignant ulcers rcpoited by 
Allen (1915) was 23 cm but the aaerage diameter for the benign gastric ulcei 
w as 1 6 centimeters 



Hfc ai — Characteristic extramural filling defect of a chronic gastric ulcer of the lesser cur\a 
ture (S imi case as illustrated In Fig 153) 

If roentgenologic examination rexeals the concomitant presence of a duo 
dcnal and gastric ulcer, the chances are high that thej arc both benign In a 
series of over 200 large gastric ulcers obser\ed b> fetcigmann 19 per cent 
presented also an actnc ulcer of the duodenum If duodenal ulcer is found to 
coexist with carcinoma of the stomach tin ulcei is almost in\arnblj mactne 
(Fischer) 

In chronic gastritis there maj bt intermittent spasms which produce filling 
defects These lesions may bo easily mistaken for caicinomi unless frequent 
radioscopic examinations aie made perhaps aftu administration of antispas 
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The diagnosis of benign tumors of the stomach is often not too difficult 
Leiomyomas make up approximately 60 per cent of benign tumors and poljps 
35 per cent and the other 5 pei eent are rare lesions such as hemangiomas, ncuro 
fibromas, and submucous lipomas More than one half of the leiomyomas are 
found on the posterior surface of the corpus and the lesser and greater curva 
tures arc free It is common to have central ulceration Polpjs are usually 
small and at times multiple, and about three fourths of them arc located in the 
pyloric end of the stomach and may naturally prolapse into the duodenum 



Fig S C C — Lymphangitlc meta^ta *>s from carcinoma of the stomach Note radiating bands 
extepalng out from the hllum to the periphery a nd prominent mediastinal hadows due to 1m 
plicated lymph nodes 

The margins of benign tumors are yyell defined unless complicated bj gastritis 
The mucosa is usually normal but mav occasionally be hypertrophic There is 
no alteration m tone or peristalsis and motility is undisturbed unless the lesion 
is in the pvlonc ares The stomach is freely moyablc and there is usually no 
palpable mass except with large leiomyomas 

Tfcfastascs to the stomach from primary lesions elsewhere arc extremelj rare 
but yyhen present most commonly lie ywthm the submucosa in the cardiac 
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the stomach could be diagnosed by noting extensive peritoneal implants or 
liver metastases These findings would considerably shoiten hospitalization 
and minimize the numbei of exploratory lapaiotomies Appaiently moiable 
and lesectable stomach lesions often show large masses of involved lymph 
nodes aiound the celiac axis which cannot be obseived by peritoneoscopy If 
pentoneoscopy ie\eals positive findings, it is of definite value, but v hen it 
does not, it cannot supplant exploiatoiy laparotomy 

Laboratory Examination — Patients with 01 suspected of having a gastric 
lesion should have multiple stool examinations, for practically all caicinomas 
of the stomach show peisistent 4 plus occult blood Benign gastnc ulcers com 
monly haie occult blood befoie tieatment, but the blood disappears after tieat 
ment, while malignant gastnc ulceis usually continue to bleed in spite of tieat 
ment Exceptions to both lules have been noted, hovevei This test, while of 
value m eonfiiming and explaining the cause of anemia, is not of differ ential 
diagnostic i alue Bleeding fiom a lymphosaicoma is quite common 

Gastric Analysis — Gastue analysis is anothei test which should be done 
loutmely in any suspected carcinoma of the stomach, but it is not diagnostic 
Achloihydiia 01 extieme hypochloihydiia is piesent in about 70 pei cent ® 
the patients with eaicinoma of the stomach (Ilmst) Comfoit revieue ( 
cases which had had gastue secietoiy study befoie the development of cancel 
of the stomach and noted that this sceietoiy activity was below noimal cr 
an areiage pciiod of six ycais, the peicentnge of achloihydiia had met ease 
fiom 38 to G4 pei cent Those cases which letamed fiee acidity showed h 
change Vanzant showed that acliloihy'dria inei eases with age in noima me 
and women and that about 2G pei cent at the age of 70 years have a0 
liydna In men between 20 and 40 yeais of age, the mean fiee acu ity is a 
47 units but decieases to 33 at the age of 70 yeais It is interesting 1 
mean fiee acidity of women lemains veiy constant at about 33 units in a 

Free hydiochlouc acid is absent in about 70 per cent of the patien ^ 
advanced eaicinoma of the stomach Howevei, m eaily caiemoma o 
stomach, wheie a diagnostic test is of utmost impoitance, the gas lia n 
is often of no value This is paiticulaily tine when cancel is ® n ® ia oun t 

a pieviously existing ulcei, foi theie may be a noimal oi eren e era . e ^ 

of hydiochlouc acid In a study of patients with caiemoma o 16 el fl enC e 

Comfort found that where the symptoms had suggested ulcei, e ^ 

of achloihydiia and the lange of free acidity veie practically noim 
age, while m the gioup without symptoms of ulcer the incidence ^ 
hydna was appaiently foul times gieatei than noimal In a , P , ance that 
gastue ulcei with no fiee hydrochloric acid, theie is an increased cn^ ^ 
the lesion is cai emomatous If, howevei, the liydrochlonc acid i ^ # ]oW 
depressed, no conclusions can be drawn Keefer felt that i 1C ^ organic 
secretory volume with complete anacidity, it was almost diagnos ac)(3in 
disease of the stomach There is undoubtedly some relation e t lcU i rises 
and gastritis, for if gastritis is treated symptomatically, the aci ^ (Pearl, 
In multiple gastric polyposis free hydrochloric acid is invariably ^ JS a ] 
1943) In carcinoma there is rarely complete- achylia g?s ri 
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portion It is, however, very frequent for direct invasion of the stomach to 
occur from malignant lesions arising in contiguous organs Carcinomas of the 
lower third of the esophagus very commonly invade the stomach, and others 
from the gall bladder, liver, pancreas, and large bowel can also secondarily 
invade it Benign tumors, particularly pancreatic cysts, can displace the 
stomach and compress it 

Gastroscopic Examination — With the advent of the flexible gastroscopc, 
gastroscopic examination of the stomach has become widely used It should 
be emphasized that while this examination is technically simple and usually 
without danger in skillful hands there are contraindications to the procedure 
such as esophageal varices and esophageal obstruction and aortic aneurysm 
(Schindler) W hilc the technical ability to perform this examination is impor 
tant, it is not nearly so important as the ability to recognize and interpret the 
various lesions seen It may take years to obtain such experience 

Comparisons are often made between gastroscopic and roentgenologic 
examination Such comparisons are not helpful, for gastroscopy is another 
examination which supplements roentgenologic study but docs not compete 
with it It should be emphasized that in considering one or the otliei of these 
procedures the quality of results obtained depends greatly on the caliber of 
the men who do the work McNcer has stated that at the Memorial Hospital 
in New Hoik all cases of resectable carcinoma were visualized by the roent 
genologist and gastroscopy merely confirmed the presence of the lesion 

The gastroscopc is of value in differentiating chronic gastritis from neo 
plastic lc ons of the stomach, particularly when supplemented by roentgen 
examination I he gastroscope can rev eal lesions high on the greater curv ature 
which may be difficult to visualize by roentgen examination Certain blind 
areas cannot be seen w ith clarity by gastroscopic examination, such as the pre 
pyloric aica and the upper part of the lesser curvature The rest of the lesser 
curvature and the body of the stomach can be viewed clearly It is impossible 
to prognosticate operability or establish a prognosis from the observations of 
cancer through the gastroscope The gastroscopist is looking at the mucosa 
and lie cannot determine the extent of the involvement of the gastric wall 
nor the presence of metsstascs Schmdlci believes that lie can determine by 
observation tluough the gastroscope whether an ulcer is benign or malignant 
but others disagree with this concept Gastroscopy Ins its greatest value in 
diagnosing chronic gastritis and in clarifying other gastric pathology and, m 
a few instances, it may discover neoplastic lesions not seen by the roentgeno 
graphic examination (Benedict) 

The gastroscopic examination of patients with lymphosarcoma mav reveal 
hvpertrophy of mgal folds and intact, edematous somewhat stiffened mucous 
membrane I atcr in the cv olution of the disease a flat ulcerated area may 
appear (Itafsly) These changes must be differentiated from gastritis with 
giant rugae (Schindler) 

Peritoneoscopy —reritoncoscopv is the endoscopic examination of the 
peritoneal oavitv through a small incision bv means of a cvstoscope ltk,e instru 
ment It has been proposed ns a measure by which advanced carcinomas of 



546 


CANCER 


1943) A gastiic ulcci should prcfeiably be tieated ladically rather than bv 
local excision, foi m some instances the smgeon, no mattei lion capable can 
not tell at opeiation whcthci the lesion is benign 01 malignant Of 277 lesions 
ongmalh believed to be benign, thiitj-nme (14 pei cent) were carcinomatous 
(Allen, 1941) Comeisely, seventeen patients thought to ha\e caicmoma had 
a benign ulcci Of sixtv-ninc patients w ho had gastric lesection for a sup 
posed ulcci, a pathologic diagnosis of cancel w as made in tluiti (43 per cent) 
Tlieie wcic 175 patients tieated medically nndei the misapprehension that 
the ulcei was benign, and thnteen ptoved eventualh to ba\e cancer an error 
of 7 pei cent Twentv-thiee with an appaicnt benign ulcci were tieated bv 
conservative suigciv mosth eastioenterostomv and foil! of these died later 
of cancel (Allen) 


Twin XIV 15i si its oj Mnucu Ti f\t\u st oi Cawic ULCErs 
( After Judd, D <5 , nnd Prie=tlo\, I T ‘Surg, C.wiee & 01i=t , 1043 ) 
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Ih plot ill wn — The onh chance foi complete cine of carcinoma of thestom 
ich is suigical icsection of the lesion Exploiation should be carried oat ^ 
c\ei\ ease unless entcgoncal evidence of mopciabilitv is present The 
tiamdieations to exploiation follow 

1 Pool general condition of the patient which is not correctable by 
ough pieopeiative piepaiation 

2 Evidence of nietastases (a) rectal shelf, (b) nodulai liver, (<0 ‘ r 

tases to lungs, (d) pnundice, (e) hmph node nietastases (suprac a 
mgumal, and axillai \ ) , 

The metastatic lesions should be pioved bv biopsy impossible no dular 
angitic nietastases can be seen loentgenologicalh (Fig oS6) 16 , t oneos 
lnei can, at tunes, be aspnated but if the aspnation is negative pe ^ 

copy can, at times, lesolve the diagnosis of metastasis The diagnos ' ^ 

shelf can be made at clinical examination by feeling a smoot i 
constiictmg lesion with indefinite rnaigms It is not too rare o tases 
associated with the lectal shelf, which m turn, indicates peritonea teaS 

The presence of tumoi cells can often be ascertained by doing a p* 
centrifuging the fluid, and making micioscopic sections ^ pal 

The piesence of a palpable mass does not contiauidicate ope ■ r pent- 
pable mass ■was piesent m 2S pei cent of Lahev s operab e c 1011 ^ jesioa 
genologist cannot detemnne ■witli exactitude ^ h ether or not a e 
is mopeiable 


Cancep of digestive tract 


543 


w ays found m pernicious anemia Unfortunately where the test is most 
needed as a diagnostic procedure (such as m chronic gastritis, carcinoma, or 
gastric syphilis), achlorhydria is often found and consequently the test is of 
no value 

Taylor studied thirty three patients with lymphosarcoma, seventeen of 
whom showed normal or elevated free hvdrochloric acid This is probably ex 
plained by the fact that these tumors arise m the submucosa and the function 
of the mucosa continues for an appreciable time before there is diminution or 
cessation m the output of hydrochloric acid Benign tumors of the stomach 
and leiomyosarcomas usually do not show any specific alteration of their gas 
trie analysis except that ftec hydrochloric secretion tends to be depressed in 
the presence of large ulcerating tumors w ith secondary gastritis 

Other Laboratory Procedures — In all patients with carcinoma of the 
stomach in both pre and postoperative periods chemical and hematologic con 
trol by laboratory procedures is of paramount importance The level of serum 
proteins should always be investigated for with carcinoma of the stomach 
there is frequently some degree of hepatic dysfunction which results m depres 
sion of the scrum, albumin and prothrombin fabrication (Oppenheim) In 
Ariel’s study approximately 60 per cent of the patients had hypoproteinemia 
and aboi t 70 per cent had anemia It is essential also that the carbon dioxide 
combining power, chlorides, nonprotein nitrogen complete blood counts, and 
particularly hematocrits be investigated as indicated 

In many instances there is a normochromic anemia, the count often shows 
elevation rather than depression of the the total white cell level, and there is 
no lymphocytosis Studies of the bone marrow in patients with gastric cancer 
show a tendency toward erythropoietic hyperplasia (Chcnev), and infre 
qucntly a leuccmoid leaction may be piesent (Kugelmeier) 

Treatment 

About 10 per cent of gastric ulcers prove postoperativ cly to contain cancer 
(Judd, 1943) Errors in diagnosis occur m spite of a complete history, the best 
roentgenologic and gastroscopic examinations, and thorough laboratory mvesti 
gations It is therefore imperative that a fairly definite regime be set up for 
the care of patients with gastric ulcers There is no doubt that patients with 
tumors which appear benign but which are later proved to be malignant re 
ceive relief from medical treatment It is extremely important that there be 
complete disappearance of the lesion both rocntgenologically and gastroscopi 
cally before thought of surgery is abandoned, and these patients should be 
carefully followed for several years Gutmann emphatically stresses that in 
every gastnc ulcer which is carcinomatous, a defect persists If there is any 
question of whether the lesion is benign or malignant or whether the gastric 
ulcer has penetrated into the museulans there should be no hesitation m doing a 
subtotal gastrectomy The operative mortality m the hands of a competent 
surgeon ranges between 1 and 3 per cent In 146 patients with supposedly 
benign gastric ulcers treated medically and then followed for five to twelve 
years (Table XIV) cuie oecuired in only sixty eight (46 per cent) (Judd 
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moie extensive, a total gastuc leseetion can be done, but this, of couise, in 
ci eases tlie opeiative moitality Unfoitunatcly, ivhere a total gastrectomv 
has been necessary, the lesions vveie laige and fai advanced, and piohablyin 
many instances tlieie was lesidual eaicmoma At times the lesions have fixa 
tion to othei stiuctnies Poitions of 01 entile neighboung organs, including 
the spleen, panel eas, transveise colon, livei, and diaplnagm have been re 
moved by expenenced siugeons, but the more ladical the proeeduie, the higher 
the opeiative moitality These extremely extensile opeiations are rarelv 
justified m view of the lesnlts In piaetically all instances eaicmoma remains 
in distant lymph node gioups This is in conti ast to eaicmoma of the large 
bowel wlieie local extension u ltliout distant metastases fieqnently occurs and 
extensive opeiations seem justified 

In 1943, Pack summaiized the lesults of 303 total gash ectomics The mor 
tality was 37 pci cent and theie weie only sixteen patients (5 pei cent) vrho 
weie known to have lived moie than three yeais It seems logical that tins 
opeiation should be leserved foi smallei lathei than largei lesions, foi with 
far-advanced cases the opeiative moitality is almost pi ohibitive, and the num 
ber siuviving five j’eais is too small 

The postopeiative caie of patients who have had subtotal oi total gastric 
leseetion is also of extieme impoitanee and will necessitate vigilance The 
blood must be maintained at noimal levels and paiticularly the seium proteins 
kept high because livei function is often pool and fabneation of seium pro 
terns, especially albumin, is inadequate 

Palliative Suigeuj — Although m the past measuies to lelieve distinction 
due to tumoi vveie fiequentlj earned out, the majority opinion todav is a f 
paientlv against such opeiation life is not piolonged and the opeiative mo 
tality is high At times gastuc leseetion is found to be palliative iat 1CI 
dilative foi the tumoi is found to be piesent light up to the limits o e 
cision This type of opeiation appeals to be moie logical than shoit ciicu^ 
piocedmes to lelieve obstiuction Opeiative moitahtv, lnwevei, is i a ier 
but in some instances the palliation leceived is v eiy vvoit 1, while 

Radiothirapy — Consideung the veiy small piopoition of ^ on 

eventually benefit by suigical tieatment of eaicmoma of the stomac i, ^ ^ 
tubutions, no mattei how small, of any othei foim of ti eat men 0 f 

welcome In 1896 Despeignes applied the loentgen lays to the tie. ^ ^ 
cancel of the stomach He and many otheis who have sncceec e i > *2915) 
mg foi a ciuativ e effect of ladiations, have been disappointed of tI)C 

published the lesults of the tieatment of ovei 200 patients wi i c. manen t 
stomach by loentgen rays, with some temporary lesults u n a nd 

due Evans and Leucutia (1923) had a smulai expedience ‘ flf tho 

Regaud (1933) treated thirty-one patients with inopeia e cal 1J | VO fcasc (? 
stomach by external application of telecunetlieiapy In the maJ 01 ^ therC 
theie was no impiovement and in a few theie weie favoiab e icm ^ erpC( , to d 
was no pei manent cuie Radiotlieiapy, howevei, mav conti i ^ j lC l lC ve 
lelief and 1 emissions (Meintt, 1936) Some authors have bee adminlS tcr 
that the failure of external irradiation is due to the mabilitv 
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When there is no evidence contraindicating exploration, then a rigorous 
preoperativ c regime should be staited, including frequent ^astric lav age trans 
fusions high Mtamm diet, and the administration of substances to increase 
the serum protein level At the time of operation the serum proteins the total 
blood count, and the general physical condition of the patient should be as 
near normal as possible Continuous spinal anesthesia is preferable At the 
time of exploration it may be found that resection is inadvisable because of 
metastatic nodules in the liver, wide direct extension, or peritoneal implants 
However, the commonest cause for inability to resect is metastases to inoper 
able nodes most frequently found in the region around the celiac axis Biopsy 
and fi07cn section of questionably implicated nodes can be made at the time 
of exploration 

If carcinoma of the stomach perforates, the lesion may be simply sutured 
and appropriate suigery can be done later on aftei piopcr preoperative caie 
On the conti ary , Bisgaid recommended that resection of the tumoi be earned 
out at the time of the primary operation He reported that there vv as a mor 
tahty of 80 per cent m the patients in whom simple closme of pciforations 
was done probabh related to the fact that tins procedure involved suturing 
of carcinomatous tissue uith subsequent leahage and pcntomtis hleNealy 
feels that it is w lse to biopsy all apparently benign perforating gastric ulcers 
for certainly in a number of instances the pathologic diagnosis of carcinoma 
will be made unexpectedly About half of these cases arc resectable At 
operation the etiology of the perforation is not recognized but ftozen section 
can resol vc this difficulty 

If a benign tumor of the stomach is present it should be fairly radically 
resected, for it is practically impossible to tell from the roentgenologic or 
gross examination whether any givtn benign tumor is malignant A fairly 
high percentage of the leiomyomas are malignant when discovered clinically 

Gastric Resection — The resection iate for carcinoma of the stomach has 
greatly increased in most clinics and the operative mortality lias decreased 
(lastnc resection should be radical because tumor may be cut across along 
the lesser ennature even though it is not clinically palpable Tor instance 
m thirteen of 53 cases Collei (1941) reported incomplete excision It has 
also been shown that when the tumor is located fairly close to the pylorus 
involvement of the duodenum can be expected and consequently at least the 
first 3 cm of the duodenum should also be included in the resection (Castle 
man) At the time of the removal of the stomach node groups particularly 
those in the region of the left gastric v cssels should also he resected 

If the tumor is located near the cardia then it may be necessaty to do 
an esophagogastric resection for a \amble degree of extension along the 
esophagus may be present This operation is logical because it can include 
lymph node metastases as well as extension of the tumor above the diaphragm 
Sweet docs a transthoracic gastrectomy and esophagectomy for carcinoma high 
on the lesser curyature cardia and fundus of the stomach He reported forty 
five cases with partial gastrectomy, esophagectomy and esophagogastric anas 
tomosis with an operative mortality of only 15 per cent If the tumor is still 
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Advances have been made m the technical pioeednie, new dings aie at hand, 
and pie- and postoperative caie have mcicasingly improved with a militant 
fall in postopeiative moitality Table XVI lllustiates the diffei cnees in the 
cases seen between 1908 and 1937 and between 1938 and 1942 at the Presb) 
terian Hospital of New Yoilc 

Tabie XV Gross Anabasis oi CAsrs &ibn ai Maso Crime Bn wi in 1007 AM) 1038 
(NoTr Nuwnrn or Fivi Yiaii SuruiAis, 10 Prn Crvi or Totab Numbit 6m) 
(From Witters, W , Graj, II Is , ami Pncsllc}, .T T C u ciriorn.i and 

Oilier M ilign.mt Lesions oC tlie Stomach, 1012, W B Saunders Co ) 


1 NUMB1B Of CASfS | 

I’i PCLNTAGL 

Inoperable 

I \plor ition onlj 

P illt line procedure 

Pcse< tion 

1,018 

2,411 

1,010 

2,772 

43 

22 

10 

25 

Tot il 

10,800 

109 

Survi\cd operation 

Oper itne moi t ilitj 

Pnc \c ir Mir\i\ il 


2 >22 

450 

G72 

84 

10 

24 

1 ABI i XVI An n cia l ion oi lit ci nt Pi oi hi ss in Siim.icai ’ll i ahii ni «i Ca'UWS'A m 
&TOMAPII (Non iNClil \SII> Kl SI CHON ItAH AM) III CM AS1 D Ol H Mill An 1 

(rioni St Tolin, r B, and Himi), II 11 C nicer Tc idling D ij, 1JH ) 
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I'ArlFNT-i 



ions 1017 l 

1018 1042 

Admissions 

P illi iti\c opei it 1011 s 

Placet ions 

Reset tion ] itc (per rent) 

Pescction opei it i\ c 11101 1 il it > (pei tent) 


Olid 

471 

142 

14 S 

31 8 

244 

05 

80 

30 5 

179 


Anschutz, in 1936, lcpoiled that m 190 cases the avciage U ’ a <],£ 
aftei gash oenici ostomy was only si\ months Puithcimoie, theic 15 1 ^ 

feience in the length of life between those who hate gasti oenteios 
those who do not ^ ( | ia l 

Subtotal gastne lesections toi caicmoma have been known to 
tumoi was cut aeioss, making the lescction palliative latliei iaa ])(s sUI 
Anschutz found that with palliative i escchon 50 pei cent o t ic p* 
vised a jeai, 30 pei cent two yeais, and 20 pei cent thiee jeais ^ on | y 

Caicmoma of the caidia treated by esophagogastiic 1 Csa °i c 0 £ these 
possible in a limited numbei of cases Garlock evploied ttven y ^ j ca ths 
lesions and was able to lesect only nine Theie tveie fom P os opcl ‘ 
and four patients surviving fiom seven to eighteen months ^ tlici apent'C 
There aie vauous factors which influence the piognosis or a bscnce 
subtotal gastne resections All of these are related to the Pi ese ^ w)[0m cu ,a 
of lymph node metastases In a fauly large senes of patien s | jc tneen age 
five gastric resection was done by Anschutz, thei e was cori c ® ^ a g C 0 f 40 

and prognosis Only 5 pei cent of the opeiated patients un sunna] was 
years survived five years , in patients between 40 and 60 years 
18 pei cent, and m those over 60, it was 28 per cent 
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a sufficient depth dose and they have proposed instead the interstitial or mtra 
cavitaiy applicttion of radium as a remedv In reality these methods of treat 
inent result m a very unequal distribution of radiations and in almost constant 
untoward effects, without bettering the admittedly poor results of external 
roentgentherapy Interstitial and intracavitary irradiation, justified in the 
early days of radiation theiapy (Miclham), are today veritable therapeutic 
nihilism (Livingston and Pack) In spite of some radiosensitivity shown by 
these tumors radiotherapy usually fails because of the pathologic character 
of gastrointestinal carcinomas m general and because of widespread visceral 
extension and metastasis paiticularly pievalent m carcinoma of the stomach 
The reasons foi the failuic arc qualitative, not quantitative The only hope 
of improvement of results of radiothenpv lesides in the conscientious study 
and application of supervolt lgc locntgcn rays and ncwlv acquued forms of 
ionizing radiations 

Radiotherapy is quite successful m the treatment of lymphosai comas of 
the stomach (Merritt) Usually the diagnosis of hmphosarcoma is not made 
by roentgenologic observation and often, thciefore the stomach is resected 
because the lesion was thought to be carcinoma If it is discovered that the 
primary tumor is a lymphosarcoma and that regional lymph nodes are im 
plicated, it is reasonable to expect that other nodes in that area aic also involved 
and postoperative rocntgcnthei apy should be given If at exploration the tumoi 
is inoperable and subsequent study of biopsies proves it to be a Iymphosar 
coma then roentgentherapy should be carried out 

MrDicit. TnrvTMrxT — Palliative medical measures should be given for ad 
vanced carcinoma of the stomach Gastric lavage, together with a high pro 
tem high vitamin diet, mav be helpful, and sometimes small frequent feedings 
will be o e value The anemia which may accompanv even small carcinomas of 
the stomach mav be profound but can piofitably be treated w ith iron (Chcncv ) 
Medication to relieve pain should be given as indicated 

Prognosis 

The overall prognosis for carcinoma of the stomach is shockingly pooi 
By the time the patients aic first seen the carcinoma Ins lnvaualily grown 
to a large size, has spread to j eighbormg stmcturcs or metastasized distantly 
and bos become inoperable Many patients die without diagnosis some reach 
large general hospitals just before death, and still others who me explored 
cannot be resected (Pig 3S9) Onghterson attempts to demonstrate the over all 
picture of carcinoma of the stomach as seen at Iseu Ilav cn Noteworthy , the per 
ccntngc of survival's in the total group makes up no more than 1 or 2 per cent 

The statistics from the urban clinics offer far more optimistic figuies The 
referring physician naturally submits only those patients on whom n section is 
conceivable making the percentage resect ibilitv much higher (Table XV) 

There is no doubt that m areas where cam.cr education has been wide 
spread where roentgenologic advances have been made and where physicians 
arc on the alert for the earh svmptoms there will he a greater number of 
earh cases seen and therefore also a greater percentage of resectable eases 
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Advances lnvc been made in flic Urlinical ptmtduif net di ups are at bend 
and pre- and postoperative cm have mcicasinglv improved vjlli a jfiulterf 
fall m postopci.itivc moit.ditv Table XVI illusliutcs tin different id t <• 
cases seen bet. ern l')0s and and bets ccn 193S and 1942 at the Prerhy 
terian Hospit i] of New York 
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Anschutz in 1916 i. port'd 1 bat in 100 c.i-es the a. 'rage durat’oa <n 1 ^ 
ait< r •w'.trotnUrn\tonwi vva- onh si\ months rtiitli'imoic thne n In le 
fcicnec m the kmrtli of lift b't.vcni llio-c who Lev' g<.stie<cnf crouton.* <— 
lliosf who do not 

, ^ 4t fct 

Subtotal c'.istiif Ksfftiei’Ls foi < iinnor~u ha>c been h non ‘ s 5 ^ 

tuinoi was »ut <>'io-,s malm" the lcscrtion pillidi.e ratner than cun '^^ 
Ansrhutz found that with pnlluitnc resection ~>0 jar ernf of the pat’en 1 
M\td a ear 30 p<i eent two jeais and 20 pel eent tlnee ie„i- 

Caicinoina of the cardia treated bv esophagogastric rejection ^ 
possible m a limited number of cases Oarlock explored i> enty-n>e 0 
lesions and v as able to icscct onl.v nine There were four postoperative 
and four patients sure iv mg from sev en to eighteen months ^ 

There are v anoits factors which influence the prognoses of * iel ^ sHlc e 
subtotal gastnc lescctions All of these are related to the presence vt 
of lymph node metastascs In a fairly large senes of patients on w ^ c g[ 
tne gastric resection was done hr Anschutz, there % as correlation s • ^ ^ 

and prognosis Onh 5 per cent of the operated patients under the ^ ^ 
years survived five vears, m patients between 40 and 00 wears ihe 
18 per eent, and m those ov er 60, it was 2S per cent 
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Undoubted!}, lymph node mctaslascs and extension outside the stomach 
nrc the most important prognostic factors In the large series of patients w ith 
out outside extension or metnstoses reported In ’Walters (1941), 45 per cent 
lived fnc sears But when metastases were present, the fnc 'ear survival was 
onl\ 11 per cent In the senes of 9G0 patients reported on In St Tolin, S per 
cent of the 142 in whom resection was done did not have metastases and one 
half of these sunned fnc sears 



He Ss» — I at* f pill nt* With nrclnomi of tl * ftnmacli nmlj I of n Cl ill oil ■*l*sl 
from n 'ni* Ilf** S \» Has n Wnern 1511 nn 1 1*»3% (Horn n A J Sal Cape r 

in U 1**1 > 

The fi//»r of carcinoma is also n factor in prognosis hut this again is rilated 
to fwnph node metastTsos The superficial spreading tv pi of cnrcnionn has nn 
excellent outlook localise it so iiifK'picntlv has involvement of the noiles In 
twentv three of the patients reported on In Stout onlv ID per cent hnd 

Ivinph node metastases compared with 7"» per edit in 121 other gastric nr 
emornas rfscctrd during the same pi nod Stout felt that n 50 per cent five 
vnr survival could he anticipated in that group The five 'ear survival rate 
m patients with npparcritlv benign uletrs which wen later found to Ik car 
cmonvatmis was to per cent (MWn 1°1 »), n good prognosis because of the 
*mn!t perrentngi of I'mph nod« nntastases rumors originating in polvps 
are us tali' "rll loralircd ntid con «»iurnllv onlv rarelv have node nutnstascs 

Tl in is n definite relation Hufiil j>athnl me iliPrrtntintion nn<l prognosis 
the un U^c mutated caret rntnas doing poorU lecawsc of the ixtrrnelv huh 
itiej Imee of tirt"s nn Tie limits plastica tvpe of n ret noma has a f'mrt 
dur'i i an 1 ills in imfnvorrlde nutlool fMphir l*»n) The infiltrating 
r-rciin MSBinj.fi up *1* » have a high ineidrnre r,f mrt' , « , r«c* 
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In extiemcly radical icscchons foi veiy laige carcinomas, ultimate salt age 
is low Foi instance, m the 303 total gastrectomies foi tumoi which Pack sum 
manzed, only sixteen of the patients weie known to have lned moie than 
tlnee yeais Esophagogastnc lesection done foi a limited number of cases of 
eaicinomas of the cardia yields meagei results 

In summaiy, the best lesults can be gnen to the vmll-differentiated, well 
localized tumoi without endcnce of lymph node metastases which has had a 
i.idical lesection 

In Taxloi’s collected senes of 100 patients with lymphoscn coma of the 
stomach, seientvsix had subtotal gastieetomx with a 16 pei cent operatn e moi 
tality, thnteen weie hung and well fix e to twcntvtwo jeais afei the discoien 
of the lesion, cmlit weie tiealed by suigeiy with oi without loentgcntheiapi 
and flie had ladiotheiapy alone 
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Undoubtedly, lymph node metastases and extension outside the stomach 
are the most important prognostic factors In the large series of patients with 
out outside extension or metastases reported by Walters (1941), 45 per cent 
lned five years But when metastases were present, the five vear survival was 
only 17 per cent In the series of 960 patients reported on by St John, 8 per 
cent of the 142 in whom resection was done did not have metastases, and one 
half of these survived five jears 



The type of carcinoma is also a factor in prognosis but this again is related 
to lymph node metastases The superficial spreading type of carcinoma has an 
excellent outlook because it so infrequently has involvement of the nodes In 
twenty three of the patients reported on by Stout (1945), only 39 per cent had 
lymph node metastases, compared with 75 per cent in 123 other gastric car 
emomas resected during the same period Stout felt that a 50 per cent five 
year survival could be anticipated in that group The five year survival rate 
in patients with apparently hemgn ulcers which were later found to be car 
cinomatous was 40 per cent (Allen, 1945), a good prognosis because of the 
small percentage of lymph node metastases Tumors originating in polyps 
are usually well localized and consequently only rarely have node metastases 
There is a definite relation between pathologic differentiation and prognosis, 
the undifferentiated carcinomas doing poorly because of the extremely high 
incidence of metastases The linitis plastica type of carcinoma has a short 
duration and thus an unfavorable outlook (Saphir 1943) The infiltrating 
carcinomas as a group also have a high incidence of metastases 
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TUMORS OF TELL SMALL BOWEL 
Anatomy 

The small intestine extends from the pyloric ling of the stomach to the 
ileocecal valic and consists of a small caliber musculomcmb rations tube di 
\ided into three portions the duodenum, the jejunum, and the ileum The 
limits between the Inst two poitions arc arbitrary 

The duodenum starts nt the pyloric ring of the stomach and follows an 
upward direction toward the neck of the gall bladder to form its first portion, 
the duodenal bulb Then it descends as a retroperitoneal structure between 
the head of the pancreas and the lulus of the right ludney This second de 
scending portion is mtinintclv issociuted with the head of the pancreas, and 
into it open the pancreatic and common biliary ducts At the lei cl of the third 
lumbar lertebra the duodenum bends to form the third homontal portion 
which extends to the mesentein* icsscls and the fourth portion extends from 
these vessels to the duodenojejunal angle This sharp bend in the small in 
tcstine is situated on the left side of the second lumbar veitcbra From there 
on, the small intestine has a iambic length and is diuded into loops which 
occupy mostly the left side of the abdomen and finally open in the large bowel 
at the lea cl of the ileocecal \ ah e The jcjunoilcum is attached to the posterior 
abdominal wall by the mesentery The mesentery inserts in an oblique line 
measuring about 12 cm m length and extends from the duodenojejunal angle 
on the left side of the second lumbar vertebra crosses the midlinc in a doaan 
ward direction and ends to the right of the sacrolumbar disc The free bordei 
of the mcscntcr\ spreads like a fan and measures about 20 feet in length The 
blood supply of the small intestine comes from the superior mesenteric arterv 
The mucosal surface of the small intestine is increased b\ circular folds 
(anlacs or Kcrl ring) and the ailli These folds are of maximum dcaelopment 
in the distal half of the duodenum and pioximal half of the jejunum Thcv 
gradually become less prominent in the ileum and disappear at about its mid 
portion The folds arc made Up of all laacrs of the mucosa including mus 
culans mucosa The \illi are formed by mucous membrane and their openings 
arc designated as the cry pts of Iiicbctkulin Tlic lining epithelium is made up 
of columnar cells, goblet cells and argentaffine cells Lvinphatic tissue is 
present through the small intestine but becomes most prominent m the ileum 
where aggregation of follicles is designated as Poser’s patches (tlnrts to forts 
in number) The submucosa contains the nuiscularis mucosa and numerous 
blood scssels The external and internal layers of the muscular wall are well 
dc\ doped The outer surface is covered by serosa 



556 


CA.NCEU 


Lymphatics The lymphatics of the duodenum converge behind the head 
of the pancreas to end m the postenoi panel eaticoduodcnal lymph nodes The 
lymphatics of the jejunum and i/einn lun through the mesentery m gi eater num- 
ber than the blood \ essels and aie chained In the mesentenc lymph nodes Those 
arising fiom the teinnnal segment of the ileum drain into the lvmpli nodes of 
the ileocolic chain and at times into a postenoi eeeal hmph node 

Incidence and Etiology 

Tumois of the small hovel aie astonishingly mft equent consideung the 
a tea of yulnei ability The icpoited ineidence \anes, depending on vhethei 
the cases are included in a ncciopsy senes or in gioups which aie lecognized 
clinically Itnifoid found that benign tumois of the small hovel were moie 
fi eqnent than the malignant tumois (Table XVII) In his laige senes malig- 
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nant neoplasms of the small intestine made up onh 5 pci cent of the total 
numbei of malignant tumois of the gastiomtestinal tract 

The leason foi the small peicentagc of carcinomas of the small hovel is 
as yet unknown It has been suggested that the fluid content oi alkalinity 
may pieicnt then giovtli oi that the small numbei is due to the absence of 
abiupt bends (such as those in the colon) and because stasis is minimal It 
should be emphasized that a numbei of the malignant tumois paiticulaily 
those which aiise fiom smooth muscle and glandulai tissue aiise fiom pie- 
existmg benign tumois Polyposis can ocem in the small boyyel, and, if pres 
ent, is a ptecanceious lesion (Shav, Cassidy ) 

Pathology 

Gross and Microscopic Pathology —Tumois can oust fiom any of the tis 
sues noi mally piesent ywthin the small bowel but ieiy r larelv ongmate in 
aberiant pancreatic tissue or within a Meckel’s dneiticulum (Albnght) The 
classification shoy\n in Table XVIII has pioied useful 

The smooth muscle tumoi, the leiomyoma, is the most common benign tumoi 
of the small intestine about 80 per cent occur with equal frequency in the 
jeyunum and ileum and the remaining 20 pei cent in the duodenum Baiely 
the appendix and Meckel’s diverticulum may be a pnmary site (Golden) A 
small peicentage of these tumois aiise fiom the musculaus mucosa but moie 
fi equently fiom the subseiosa or fiom the musculai yy all Those which arise 
from the muscularis mucosa gioyy r toward the lumen, those fiom the subseiosa 
grow away from the lumen, and those from the muscularis can grow m eithei 
direction These tumors are of y anable size Those discovered at autopsy as 
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TUMORS OF THE SMALL BOAVLL 


Anatomy 

The small intestine extends from the pyloric ring of the stomach to the 
ileocecal valve and consists of a small caliber musculomembranous tube di 
tided into three portions the duodenum, the jejunum, and the ileum The 
limits between the last two poitions arc arbitrary 

The duodenum starts at the pyloric ring of the stomach and follows an 
upward direction toward the necl of the gall bladder to form its first portion, 
the duodenal bulb Then it descends as a retroperitoneal structure between 
the head of the pancreas and the lulus of the right kidney Tins second de 
scending portion is intimately associated with the head of the pancreas, and 
into it open the pancreatie and common biliary ducts At the level of the third 
lumbar vertebra, the duodenum bends to form the third horizontal portion 
which extends to the mesenteric \cssels and the fourth portion extends from 
these vessels to the duodenojejunal angle This sharp bend in the small in 
testme is situated on the left side of the second lumbar veitcbra Trom there 
on, the small intestine has a variable length and is divided into loops which 
occupy mostly the left side of the abdomen and finally open in the large bowel 
at the lev cl of the ileocecal \ alv c The jcjunoilcum is attached to the posterior 
abdominal wall by the mesentery The mesentery inserts in an oblique line 
measuring about 12 cm in length and extends from the duodenojejunal angle 
on the left side of the second lumbar vertebra, crosses the midlinc in a down 
u ard direction, and ends to the light of the sacrolumbar disc The free border 
of the mesentery spreads like a fan and measures about 20 feet m length The 
blood suppls of the small intestine comes from the superior mesenteric artery 
The mucosal surface of the small intestine is increased by circular folds 
(valves or Kcrl ring) and the villi These folds arc of maximum development 
in the distal half of the duodenum and proximal half of the jejunum Thcv 
gradually become less prominent in the ileum and disappear at about its mid 
portion The folds arc made up of all layers of the mucosa including mus 
cutaris mucosa The villi arc formed by mucous membrane and their openings 
are designated ns the crvpts of Lieberhuhn The lining epithelium is made up 
of columnar cells goblet cells, and argentaffinc cells Lvmphatic tissue is 
present through the small intestine but becomes most prominent m the ileum 
where aggregation of follicles is designated ns Pey er’s patches (thirtv to forty 
in number) The submucosa contains the muscularis mucosa and numerous 
blood vessels The external ami internal layers of flic muscular wall arc well 
developed The outer surface is covered b\ serosa 
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Table X\ ill Classification of Tumops of Small Bowel Accobdjng to 
Tissue of Opioid 


1ISSUE OF ORIGIN 

libNICN 

Maljgnani 

1 bmooth muscle 

Leiomyoma 

Leiomyosarcoma 

2 Glandular epithelium 

Adenoma or polyp 

1 Adenocarcinoma 

3 Chromaffin cells of the 
crypts of Lieberkuhn 

Carcinoid 

Adenocarcinoma 

(carcinoid) 

4 'Lymphoid tissue 



Lymphosarcoma 

5 Bat 

Lipoma 

Fibroma 

Not reported 

0 Connective tissue 

Fibrosarcoma 

7 Nerve sheath 

1 Neurofibroma (also 

neurilemmoma ) 

Neurofibrosarcoma 

1 

S Blood vessels 

| Hemangioma i 

| Hemangioendothelioma 

0 Lymph vessels 

Lvmplnneioma 

Not re mrted 


incidental findings arc usual)} very small, while those which produce clinical 
signs and symptoms arc riucli lirger, weighing as much as a thousand grams 
They are rather firm and if they grow toward the lumen or imaginate from 
the subserosal area they may finally centrally ulcerate Grosslv it mav be 
impossible to tell whethei the lesion is a leiomyoma or a leiomyosai coma unless 
obvious metastases are present A fairly high proportion, perlmps half of all 
the cases arc malignant 


Microscopically the leiomyoma is fairly cellulai, often with areas of 
hyaline change, and if the tumor has ulcerated, there is considerable inflam 
mation Myofibrils may be difficult to identifv At times, because of the 
bizarre appearance of the cells and the innumerable mitotic figures, a diagnosis 
of leiomyosarcoma may be made Unfortunately, some of the tumors which 
appear benign microscopically may metastasize, while those which appear 
malignant may remain localized The leiomyoma in contrast to the tumors 
of neural origin is noncneapsuUted (Stout) 

Polyps or adenomas arising from ghnduhn epithelium may occur anywhere 
in the small bowel and at times may be multiple As in polyps of the large 
bowel, malignant change can take place but the number of adenocarcinomas 
arising from polyps is unknown Excluding careinomis arising in the peri 
ampullary region of the duodenum, carcinomas in the first and third portions 
are uncommon Dixon reported fourteen m the first portion fifteen in the 
second, and twenty in the third The rest of the carcinomas aic distributed in 
about equal frequency m the jejunum and ileum, although m several senes 
jejunal carcinomas are more numerous than the ileal carcinomas These car 
cinomas are often constricting form an annular ring with involvement of the 
entire lumen of the bowel and completely obstiuct the bowel proximal to the 
lesion (rig 300) At times the tumor is fungating and nonobstructing and 
shows hypertrophy of its musculans and considerable dilatation Microscopic 
ally, the benign polyps are similar to polyps found elsewhere and the rarci 
nomas are glandular in nature showing variable degrees of chflercntiation and 
often extending through all lay ers to the serosal surface 


Carcinoid tumors can arise in am part of the small bowel but m most 
instances they appear in the terminal ileum or appendix These tumors 
arc frequently multiple often appear to be submucosal and usually present 
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Mieroscopicallj carcinoid tumois arise from the thronnflm cells of the 
Cf iPts of Tiiehcrhuhn Thej form well ordered acim with piactieill} no mitotic 
figures (Iig 392) All the cells appear similar, the} arc rather small with 
fine nucleoli a -variable degree of fibrosis accompanies the tumor and at 
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submucosa, 01 giant mgae (Figs 393 and 3951 In the teimmal ileum, it may 
laiely mtussuscept So-called round-cell sai comas of the small intestine are, 
in all likelihood, tine lymphosai comas (Puente Dually) 

The lipoma is about the thud most common benign tiunoi of the small 
bowel Ovei one-lialf of these tumois occui m the small bowel, most fre- 
quently (appioximately one-thud) in the ileum (Sehottenfeld) They aie 
often submucosal (about 90 pel cent) and foim a fanly well-defined tumoi 
mass usually with an intact oveilymg mucosa They aie occasionally found 
in the subsoiosa and may be multiple They aie of variable size and may be 
pedunculated On section, lipomas aie soft, light yellow in coloi, and homo- 
geneous Due to impaiied blood supply, neciosis or hemonhage may occui 
within them Micioseopically they aie composed of noimal fat until a lanahle 
amount of connective tissue stioma Liposai comas of the small intestine have 
not been lepoited 

The filiomas, iieuiofibiomas, and neuidemomas of the small bovel aie tela- 
tively few m numbei as eompaicd with leiomjomas but piesent very sinnlm 
gioss cliaiacteiistics Mieioseopically the neural tumois aie encapsulated (the 
leiomyomas aie nonencapsulated) Fibiomas are raie and aie made up puiely 
of connective tissue cells Fibiosai comas and newogemc sat comas at times 
occui Ilcmanqiomas aie extiemeh laie and usually single but can be multiple 
(McClute) They aie often submucosal m natuie Microscopically they can 
be cnpillaiv oi caienious They can invade the musculaiis and eien peiforate 
letiopentoncally The malignant iniiant is extiemely laie (Magnusson) 
Lymphangiomas aie equally laie, pohpoid, soft, and volvctj and aie made up 
of small nodules Theie may be yellowish zones in the folds of the mucous 
membianc (Puppel) 

MetaStitic Spread — The leiomyosaicomas giou slowh and deielop metas- 
tases in the livei, lungs, and pentoneum but infi equentlj' metastasize to the 
lymph nodes Geneialized metastases have been reported (Pack, 1935, Glion, 
1909) The neuiofibiosaicomas and fibiosai comas metastasize to the same aieas 

Adenocdicmomas metastasize fiist to the legional lymph nodes and some- 
times to lnei, lungs, and hone A variable percentage of caicmoid tumois 
metastasize Metastases aie much moie common fiom the ileum than fiom the 
appendix, a fact piobably i elated to the opportunities foi giowth befoie clin- 
ical lecogmtion In tlmty caicmoid tumois of the ileum lepoited bj Doekeits, 
flat teen had metastasized eithei locally oi distantly The metastases to the 
lymph nodes aie yellow Dockeity emphasized the fiequency of pei menial 
sheath lm asion Lymphosai comas f i equently involve regional nodes, and gen- 
eialized imolvement of many other nodes and oigans usually takes place m 
advanced cases (Fig 396) 

Clinical Evolution 

Many tumors of the small bowel give no symptoms and aie disco\ered 
onlj at autopsy Otheis pioduce signs and symptoms which vai> aecoi in» 
to the site, size, bleeding tendencies, and location of the tumoi wit i 
the lumen The symptoms often suggest small bowel obsti notion n eim 
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times minute amounts of mucin can be seen within the cells (Dockerty) Tu 
mor cells arc frequently piesent within lymphatics It is impossible to tell 
microscopically whether a carcinoid is benign or malignant, for the metas 
tases also look exactly like the primarv tumor It is felt that they are prob 
ibly all potentially malignant 



. *lK 393 — Gross specimen of extensive lymphosarcoma of the small bowel with typical 
Riant ruLae and wnleipna I submuco il militia Ion (< ourtesj of Dr A P Stout Department of 
burgles! Pathology Columbia University New "lork NY) 


The lymphosarcoma of the small bowel is almost as common as the adeno 
carcinoma It occurs particularly m the ileum and often in young adult males 
In a senes of 109 lymphosarcomas of the intestine collected by Ullman, seventy 
seven occurred in the small bowel, thirty six of these in the ileum The tumor 
may diffusely infiltrate the ileum over a fairly long distance (15 or 20 cm ) 
and replace the wall with lymphoid masses This lymphosarcoma of the small 
how el may present disclike areas of involvement, diffuse involvement of the 
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Lymphosarcoma is difficult to diagnose These tumors often cause con- 
siderable dilatation of the affected bowel, and it is veiy common to find le- 
gional lymph node involvement If the tumoi begins m the legion of the 
ileum, inguinal lymph node metastases may mark the clinical onset, and latei 
there will be generalization of the pioeess The symptomatology may eithei 
be veiy slow 01 veiy lapid in its evolution Signs of intestinal obstruction, 
weakness, u eight loss, and anoiexia may appeal Bleeding into the gastro 
intestinal tiact often results m a latliei piofound secondaiy anemia Dianhea, 
which does not i espond to medication, is fanly common 



Roentgenologic Examination — The loentgenologic diagnosis o sma 
tumois is seldom made because of the iniity of the lesions and consequen 
of knowledge concerning techniques m examining the small one e< 
intestinal studies of the esophagus, stomach, and large hove aic ne B ‘ _ ’ 

and the symptoms peisist, a careful roentgenologic examination o 
bowel should be done The roentgenologic examination of ic no e 
facilitated by the fixity of the oigan The diagnosis is ma e on ie 
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tent pain, nausea occasional vomiting peristaltic rushes and borborvgmi mav 
occur Constipation and diarrhea mav also be present As the obstruction 
becomes complete distention becomes marked, and \ omit in" at times fecal 
oecomes persistent 

Intussusception is a fairh trequent complication of small bon el tumors 
but its development depends upon the location 01 the tumor and whether it 
is polypoid or pedunculated Those tumors located m the submucosal regions 
particular!' the lipomas (Schottenfcld) the pedunculated leiomvomas and 
polyps are prone to give this complication Intestinal obstruction mas pres- 
ent in twenty seven of thirtv nine mvomas of the submucosal tvpe reported 
bv ^mith (1937) Tlie onset of the intus<uisccption raa\ be mild but the svmp 
toms tend to recur bloods stools and a palpable mass arc seldom present 
(Botstord) At other times the onset maj be sudden and verv painful and 
a tender mass is lclt This intussusception rarelv regresses spontaneously 

Bleeding van mg in amount mav occur with anv of lhe-*c tumors The 
carcinoid for instance very rareh bleeds profusely but there mas be mild 
hemorrhage due to superficial ulceration Bj contrast theleiomvoma whether 
benign or malignant often produces profuse repeated, alarming hemorrhages 
The subserosal tumor tends to grov quite large and liquefaction necrosis can 
occur with evacuation of the necrotic neoplasm into the intestinal lumen fol 
Ioi cd bv a lar^e hemorrhage Profound hemorrhages also occur in the cavern 
ous tvpe oi hemangioma the adenocarcinoma and the lvmpho«ireoma 

Bleeding results in secondarv anemia Benign tumors are seldom the 
cause of death unless intestinal obstruction or intussusception develops with 
secondary peritonitis V few of the patients particularlv tho<*c v ith leiomv 
omas mav die of hemorrhage The spread of adenocarcinomas and other 
malignant tumors causes weight loss and other signs of deterioration of the 
general condition 

Diagnosis 

Clinical Examination — The examination of a patient with tumor of the 
small bov el usual 1\ reveals little of significance A small bowel obstruction 
either partial or complete however maj cau*>c some distention peristaltic 
waves are visible and roentgenograms ina\ reveal the tipieal suns <= mall 
bowel tumors are tisuallv free I % movable but onlv the verv large tumor c-n 
be palpated Cameron m reviewing 200 malignant small boa c] tumor* found 
that 65 per cent of the sarcomas and 29 per cent of the carcinomas were 
palpable Intussusception mas cause the formation of a fairh firm tender 
mass The presence of intussusception in an adult verv frequently indicates 
the p-tvmce of a tumor -bout 25 pe- cent of all tumors in the region of tl e 
jcjunoilcuri have this complication 

Repeated intestinal hemorrhages without roentgenologic evidence of pa 
l! ologv in the esophagus s omach or large l,o~-ol nav l>e a sign of tnnor m the 
small intestine Ham o reported a leiom'oma of the jejunum winch caiwd 
t Acntv episodes of bleeding over a fourteen Tear period Death occtirre 1 from 
t*e las* hemorrhage rnd the diagrosis was made at necrejpsv 
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altci ations m the mucosal patterns and the piescnce of obstruction, intus- 
susception 01 extialuininal defects The tuniois which begin m the subseiosal 
aica, pailicularly the leiomyomas, often pioducc maikcd subti action defects 
in a banum-fillcd bowel (Smith, 1937) Approximately one-fourtli of the 
malignant tumois of the small bowel aie nonobstiuctmg and extialuminal 
Tbc loentgenologie findings mav only show an megulaiity of outline with 
oblitcialion of the mucosa and a \ai table dilatation throughout the lesion 
(Lingley) The involved aiea may be visualized after the passage of barium 
because the opaque substance adhcics to the ulcerated wall On ladioseopic 
examination a mass maj be felt m the aica of tbc defect 






Fit, 07 — Poentccno^r im of cicatrizing enteritis In\ol\Ing termin il ileum mul asetn 


'J lit lcionij omas may bar c a centi al niebe If the mucosal defect is _i > “BBed 
latbei than smooth, then a malignant neoplasm should be snspectec 1 

aie multiple tumois with minimal ulcciation and buckling in t us re '’ 1< ” 1 i 
the terminal ileum, then a diagnosis of multiple caicmoid shou e c°nsic 
(Miller) It is not mfiequent for intussusception to take p ace ie we 
ileum and the cecum A case repoited by Botsfoid shove 'a j 

ventes of the small bowel inside the large bowel after evaeua ion e 
ICirklin emphasize that nonmalignant lesions tend to exten orer °* 1 ° , 

ments of the bow’el and that demai cation betw con the mi or e an u 1 
areas is giadual lathei than abrupt, but that it is impossi e tin many ]s 

to deteimine roentgenologically whethei a given lesion o e sma 
benign or malignant Some lesions are well circumscribed and regular 
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rip «/• — Gro s specimen of tl»c Ileum nnl ippomll'i showing widespread subi iuco al in 
vehement tWetc«mlns and superficial ulc< ration In a rise of Ijmphosarcoma {same ease «s 
shown In FIs 304) 





Fie rj* ~*l t*»hilc lymrl O ireomi In Ux> Min r from *nm case ns »t own In He S*> 
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the sw face of the small bowel itom pumaiy lesions, of the stomach, panel eas, 
gall bladdci, and pcntoneal implants, oxen fiom bieast and bionchus, can 
buckle the scio.sal suiface, invade the wall, and ulceiate the mucosa Tmo 
metastases to the small bowel, paiticulatly m the submucosa, aie laie 

Pumaiy melanoeaicinomas of the small bowel piobably do not occur for 
mclanoblasts aio not piesent We agiee with Ileilmt, that malignant melano- 
mas of the small bowel ate metastatic It is not unusual to have such meta- 
static lesions occui fiom an unsuspected pinnan lesion of the skin 01 of the eye 

Treatment 

If a small bond tuinoi is diagnosed fiom the clinical histoiy, physical 
findings, and the locntgenologic examination, an exploiatoiy laparotomy should 
be done Defoie exploi ation, hox\cxei, if theie has been any degree of oh 
stiuction, the clectiolyte balance should be lestoicd by appiopnate measuies 
and if theie has been any dcgiee of bleeding, tiansfusions should be given 
At the time ot cxploiation the bond can be opened and a biopsy made At 
times, f i 07 on section can detcimine xxhclhct the tumot is benign 01 malignant 
If the lesion is located in the tciminal ileum and theie me laige yellow melas 
tascs in the li\ct, fio/en section usually shous the lesion to be a eaiemoid 
Exon in the piesence ot hxet metastases, extensive suigical pioceduies are 
justified If the tuinoi is malignant ot if theie is any question of neoplastic 
change, then a ladica! i.ithci than a conscnatixe opei ation should be done 
with lemoxal of the aeeompaming mescnteiy and di .lining lymph node aicas 


Prognosis 


It a benign tumoi of the small hovel is completely lesected, the piognosis 
is excellent Leiomyomas may appeal benign histologically but metastases can 
occui , theiefoie, a guaided piognosis should be given because clinically silent 
metastases may exist The adcnocai cinomas of the small hol'd give an ex- 
ceedingly pool piognosis because m piactically exeiy instance by the time 
the tumoi is discoxeicd, metastases to icgional nodes and distant areas al- 
leady exist Of sixty-six patients " ilh adenocaicmoma of the small boyvel 
lepoited on by Mayo, only r eight yveie ahxe and veil fix’e 01 moie yeais aftei 
suigical ti eatment If a lymphosai coma is well localwed to one segment of 
the boyvel and pel haps to a few of the legional nodes, cuie is possible If a 
geneialized pioeess is piesent, the piognosis is pool The aveiage dui ation of 
life in eighty-five suigically treated patients with intestinal lymphosai coma 
collected by Ullman yvas nineteen months Ten yveie living and yvell five or 
more years aftei opeiation Gaianoids of the small boyvel give an excellent 
prognosis exen if regional metastases aie alieady piesent at the time of tieat 
ment , xvitli lesection of the pumaiy lesion, these patients may Iixe ten or 
more yeais 
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contour, but on microscopic examination maj show evidence of mnliginncv 
Weber and Kirklm report a high accuiac j m diagnosis Tumors of the duo 
denum were recognized rocntgcnologicnllv in nine of scientcen cases, eleven 
of thirteen of the jejunum nnd foui of sin in tlic ileum ucic also locogmzcd 
Thcj felt that roentgenologic recognition ins most difficult m the ileum In 
the small bowel a lymphosarcoma nnj involve a lathei lon», segment of bowel 
giving a somewhat garden hose appear mtc (Fig 394) The submucosa is 
implicated carlj in the evolution and the filling defect is clear cut In sarto 
mas, Mimsa has emphasized that the small bowel um show rigid walls in eg 
ulnr caliber of the lumen and lack of peristalsis 

Laboratory Examination —Patients suspected of basing tumor of the small 
bowel should have examinations of the stools foi the picsencc of occult blood 



Hg — Gro«s noclmfrn of clcitflilnr «nlerltls Involving tlie jejunum There is narrowing of 

tlie lumen li>l ertroj hj of the muscular!* and dilatation of tlic t roxlmal « Rtmnt 

Differential Diagnosis — \n\ lesion of the small bowel which gives sign* 5 
suggesting small bowel obstf action mnj exnctlv simulate n tumor A duo 
dotal ulcer js tlic most common such lesion The dncrhtulti i Mechel's dnci 
Ucutum, complications from an oppoidici/tv, nnd regional xlcitis nmv nil simu 
Into small bowel tumor Other lesion*, in close proximity to the duodenum mn\ 
cause defects m the bowel wall nnd thus an erroneous diagnosis of primnn 
duodenal neoplasm mnj be made 'these lesions include cysts nnd tumors of 
the pancreas, carcinoma of the hepatic flexure, and metastatic lesions of the 
retroperitoneal lymph noelcs Specific infections such ns tuberculosis should Ik 
ruled out I ufierctilosis however, is most prominent m tlic region of the ileum 
nnd invnrmbh there is roentgenologic twduicc of pufinonnrv disease Ctca 
In mg enteritis occurs in voting males and often shows multiple lesions and 
tvpical roentgenologic signs (l igs 'Wand IDS) 

^ ccondanj tntasion of the small boicel by carcinomas arising m other organs 
is particulnrh frequent Carcinoma of the stomach can transgress the pvlorus 
nnd involve the first portion of the duodenum Carcinoma of the gall bladder 
transverse colon pancreas and common bile ducts can nlso invade the duo 
drnmn to ulcerate its surface nnd nt times completclv occludt it Carcinoma 
of the large bowel ma> Kteondanlv involve the small bowel Implantation on 
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The appendix is foimed fiom the outside by a seious layei, a musculai 
layer, a submucosa, and a mucosa The mucous membiane is columnar epi- 
thelium with numeious laige and small lymphatic nodules Argentaffine cells 
aie legulaily piesent in the base of the glands 

Lymphatics — The lymphatics of the appendix gather into several collect- 
ing ti links 11111011 may teinnnate in the mfenoi nodes of the ileocolic chain 01 
the postenoi cecal nodes, 01 eien in lymph nodes situated on the antenor sur- 
face of the third poition of the duodenum 


Incidence 


Tnmois of the appendix aie laic, the caicmoid type makes up appioxi- 
mately 90 pei cent of the gioup, and about 80 pci cent of them occui m fe- 
males, iiitli the gieatest incidence in the thud decade of life The incidence of 
carcinoids in removed appendices is about 0 1 to 0 5 pei cent Adenocarcinomas 
usually appeal m the fifth oi sixth decades Mucoceles aie moie common in 
males than m females 


Pathology 

Gross and Microscopic Pathology — The catcmoul usually occuis m the 
distal end of the appendix, foims a submucosal mass, and quickly' obliteiates the 
lumen This tumoi tends to lcniam localized but it always has malignant poten- 
tialities The adenocarcinoma occuis moie ficquenth at the base of the appen- 
dix and foims pohpoid masses usually giowmg within the lumen 

The mucocdc occuis piimaiih in the appendix, and, when localized to it, 
should be consulcied a benign lesion If the appendix niptuics and tumoi 
escapes into the pentoneal cavity, this tumoi can giow and produce muem, 
and, because of secondaiy changes pioduced, can cause death In this sense, 
a mucocele might be consideied malignant AVoodmff believ es that the pseuc o 
myxoma peiitonei of appendiceal ongin domes fiom a slowly giowmg cys 
adenoeaicmoma of the appendix and that it cannot lesult fiom a lenig l 
mucocele Otheis, houevei, do not agiee with this concept n > ap 
pendectonnes pei foimed at the Mayo Clinic, 146 mucoceles weie oun 
niff) The mucocele lesults fiom obliteration of the distal poition of t e ap- 
pendiceal lumen piobably by an niflammatoiy piocess Even a tci o s IU ® 0 ’ 
the lining epithelium continues to seciete mucus which grac ua y increas 
size of the appendix and lesults in atrophy of the lining epn e ram anc 
ning of the wall (Fig 400) The average size of a 

covered is about 5 cm , but it may attain a huge size ei or , form 

and the mucoid matenal may escape into the letropen onea Fo p 

cysts or into the peritoneal cavity with formation o ge a m ] iea ] ( 

lowing perforation, the appendix may coHapse t ie per ora perf ‘ oiatjcm 

and a ^accumulation of mucus may J 01 ^, ^IppeJdiceal abscesses result 
Other complications such as gangrene or pei app may ta k e place 

With growth of the peritoneal implants, mtestma ^ ^ nQt jnfreqlie nt, 

Local invasion of other tissues, such as bladder ’ Acute perlt onitis 

but metastases to the regional lymph nodes do n 
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TUMORS OP THL APPENDIX 
Anatomy 

The appendix is a flexuous cylindrical stnictuie 8 to 10 cm m length 
which is implanted on and communicates x\ ith the cecum The appendix has a 
mesenteric attachment, the mesoappcndix which caines m its free border the 
appendiceal artery a terminal branch of the superior mesenteric artery Be 
cause of the considerable -variation m the development of the cecal area the 
normal position of the appendix is \ amble 
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veiy frequently develops when pseudomyxoma pentonei is piesent In Table 
XIX aie compaied the tlnee mam types of appendiceal lesions 

Lymphosai comas maj anse fiom the appendix (Knox), tv entj -tin ee pn- 
mary lymphosai comas having been lepoited Then appeaiance does not diffei 
fiom that of tymphosaieomas found elseuheie 


Table XIX Differential Character of Tiifee Tipes of C\rci\OMA of Appendix 
(Trom Uililem, A, and McDonald, J R Surg, Gynec Obst , 1943 ) 



CAPCINOID T1PE 

Cl STIC TYPE 

COLONIC 11 PE 

Location 

Usually tip 

Tip or base 

Tip or base, more fre 
quently base 

Lncidence 

S9 per cent 

b per cent 

3 per cent 

Gross character 

Yellowish solid 

Cystic, frequently on 
basis of a mucocele 

Grayish, polypoid or 
ulcerating 

Microscopic 

structure 

Poorh formed acini, 
mucosa intact oyer 
tumor, reduction of 
silver salts, affinity 
for chrome salts 

Papillary projections 
originating m cjst, 
comparable to cyst 
adenocarcinoma of 
ovary , epithelial cells 
few because of de 
struction by mucus 

Frequently \y ell formed 
acmi, mucous mem 
brane ulcerated, com 
parable to carcinoma 
of colon 

Mitoses 

Few 

Few 

Virnble 

Mucus 

None 

Secretes large quantities 

Secretes variable quan 
titles 

Metastasis 

To regional nodes in less 
than 1 per cent 

So called pseudomy\oma 
pentonei 

To lymph nodes and 
liver 


The nneioseopie appeaiance of the adenocaicinoma, caicmoid, and lympho 
saicoma of the appendix is also similai to that piesented by these lesions m 
othei locations The mucocele 1 ei eals ati opliy of the lining epithelium and 
large collections of mucin, and peutoneal implants imanablj sliou small col- 
lections of tall columnai cells seeietmg mucus 

Clinical Evolution 

The e% olution of all the tumois of the appendix is essentiallv the same 
Symptoms suggesting appendicitis oecui with each one In the mucocele, 
these symptoms may be of extiemeb long cluiation 

Diagnosis 

Clinical Exammation — The clinical examination usually repeals signs 
suggesting acute 01 subacute appendicitis The mucocele presents a palpable 
mass and if pseudomyxoma pentonei is piesent, nodulai abdominal masses 
may be endent The diagnosis of anv neoplasm of the appendix is laieh ma e 
befoie exploiatoiy lapaiotomy 

E\ en at exploiation, caicnioids and adeiiocaicniomas aie iei.1 seldom 
even consideied unless obvious tumoi metastases lime appealed A me a 
static caicmoid in a legional lvmpli node may be vellou on section 
mucocele can be diagnosed on its ieiy cliaiactenstic appeaiance it is an 
foimh swollen and the vail is thinned out A lymphosai coma is prae ica 
ne\ei recognized at exploiation 
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major muscles Iufcnoily it commonly extends to a position overlying the 
light common iliac vessels The ascending colon is lelropcnloncal and lies 
poslciioily on the uppei blanches ot the himbai plexus, the tiansvci sabs fascia, 
and latci al boidei ot the light kidney Its uppei limit is at the lowci siufacc 
of the light lobe of the livci to which it is attached by a fold of peutoneum 
'(’he tiansveisc colon is also a peiitoneal pojtion of the huge bowel and is at- 
tached to the postei 101 abdominal wall by the tiansveisc mesocolon The 
attachment ot the mesocolon ciosses the peiinephne fascia of the light kidney 
at the level oi the lull im, the second poition of the duodenum, and the head of 
the panel eas appioximalely at the level of the second lumbal veitclna, to 
become panda) peutoneum along the entne length ot the body and tad of the 
panel eas and tbeieby mossing the left kidney fascia at a somewhat highci 
level than the light Fiom the splenic tlexuie, the colon becomes ictiopcn- 
toueal The i elatmnslnps of the descending colon ate \eiy similai to those of 
tlie ascending colon The descending colon becomes the sigmoid colon at the 
point vvlicic the mcsosigmoid begins This me scntcnc attachment noimally 
assumes the shape ol ail inveited V The attachments of the mcsosigmoid to 
the pelvic wall have a postei mi lelationship with the endopolvic iaseia and, m 
t he pelvis, cioss (he (eft uiclei '(’he light limb of the mesentciy usually is in 
i elation only to the postenoi hemonhoidal vessels and the picsaeial poition 
of the pelvic fascia The tectum begins .it the teimmation of Die mcsosigmoid, 
at which point the pciiloucum invests the intestine only on its sides and an 
t ci lot smfacc The tectum occupies the saciococcygc.il cuivatuic and has at 
least thicc definite latci.il lle.xui cs 'J’hc ])eiiloneal covcimg is leflcctcd latci- 
ally f tom the icctiwi to foim the peincct.il foss.i and antciioily the rccto- 
\csh.\1 01 ut ci me fold ' 1 ’lie lowci pail of the icclnm, known as the 1 octal 
ampulla, is devoid ol pel itoneurn This exliapeiiloncal segment is in iclation 
to the flooi of the pelvis posteuotly, and to the piostate, seminal vesicles, and 
i c dovtsieal fascia antei 101 Jy in the male, 01 to the postei 101 wall of the vaginal 
c ana! m the female 

The blood supply of the laigc bowel tonics fiom tin ee majoi souices 
( 1 ) the stipend mescnteiic aileiy, ( 2 ) the mfciioi mcsnileiic aiteiy, and (V 
the blanches of the intein.il iliac aiteiy (middle hemonhoidal, lnfcuor hoinoi- 
ihoidal, and pudic) An undei standing ol this blood supply is vciy imp oilant 
when the suigic.il tieatment of cancel of the Inigo hoed is undo; Inker) 

The ascending colon, the hepatic tlexuie, and most of the tiansveisc colon 
ai e supplied by tbc supcnoi mescnteiic tlnough its light colic and middle colic 
hi .inches The splenic tlexuie, the descending' colon, the sigmoid, and tie 
uppei half of the ltctiim aie supplied by the left colic and sigmoid branches 
or the mfei ioi mescnteiic .tilery The supcnoi hemoirhoid.il aitery is a ter 
inmal blanch of the infctiot mesenteric The lowei half of the icctum am 
the anus aie supplied by the middle hemonhoidal aitery (fiom the infernal 
iliac) and the nifenoi hemonhoidal aitery (from the internal pudic branch 
of the inlei nal iliac) These main artenal lnanehes present numcious anom 
nlies the surgical icpei missions of these anatomic changes have been studied 
by Singleton 
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Differential Diagnosis — The most important differential diagnosis is ap 
pcndxcitis The only differentiating feature is that the mucocele may form a 
mass, which, howc\er, may be confused with a pemppendiceal abscess At 
times, roentgenologic examination reveals calcification within a mucocele A 
pseudomucinous tumor of the o\ary may be associated with a mucocele 

Treatment 

A simple excision of a carcinoid which is confined to the tip of the ap 
pendix is sufficient treatment With an adenocarcinoma of the appendix, it 
may be necessary to resect radically the eccum and attached mesentery m 
order to remove all the possiblv involved regional lymph nodes The mucocele 
should bo carefully resected If the mucocele has perforated and pscudomyx 
oma peritonei is present, all that can be done is to remove as much gelatinous 
tumor as possible 

Prognosis 

The piognosis of the well localized carcinoid and the unperforated muco 
cele is excellent An adenocarcinoma of the appendix with no regional metas 
tascs also has a good prognosis If pseudomyxoma peritonei is present, the 
prognosis is poor, although the duration of life maj be long Lymphosarcomas 
of the appendix also have a iclativelv poor prognosis except for the polypoid 
group which arc often relatively benign 
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CARCINOMA OP THE L VRGE BOWEL 
Anatomy 

The large bowel, the terminal portion of the gastrointestinal tract extends 
from the ileocecal valve to the anus It originates in the right iliac fossa (the 
cecum) from where it ascends vertically to the lower surface of the liver 
(ascending colon) to change direction in a right angle (hepatic flexure) and 
follows a transversal direction from right to left (transverse colon) until it 
reaches the spleen where it again changes its course at a rather marked angle 
(splenic flexure) to follow a vertical direction (descending colon) toward the 
left iliac fossa Then it curves upon itself in the form of a lcttci “S” (sig 
moid colon) to reach the anterior aspect of the sacrum (rectum) and its termi 
nation in the anus 

The cecum is a peritoneal part of the large how cl It extends from the 
appendix to about the level of a transverse plane passing through the iliac 
crest Posteriorly it is m relation to the femoral nerv c and lliacus and psoas 
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superior e meseritPrfn a 5> 0 T^ c s ] cct p h ° f the lymphatic drainage of the colon The tcrrJton of the 
v*hilc the rcclon nf . drained by the central superior mesenteric group of Jjmph nodes 

fa,on or the inferior mesenteric is further drained by lateroaortic nodes 
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Branches of the mesenteric arteries form a continuous vessel within the 
circle of the colon, forming a marginal arch at a furl} constant distance from 
the mesenteric border rrom this arch, the vasa recta originate to pursue a 
straight course, entering the mesenteric border of the bowel without anas 
tomosmg with one another The anastomosis of blood v esscls within the bowel 
wall is not ver} frequent and consequent!} the blood supplj is deficient The 
part of the colon located between the taenia is veiy poorly supplied but docs 
receive some blood from the terminal vessels on either side 

Lymphatics — The lymphatics of the cecum are divided into antcnor and 
posterior groups which ompt} into the nodes of the ileocolic chain 

The abundant subscrous network of ljmpliatics of the colon is diaincd, for 
the most part, by the paracolic lymph nodes, but some among them do not stop 
at this first rcla} and continue to the intermediate group of ljmph nodes or 
even directly to the mesenteric or lateroaortic nodes (Fig 401) The segment 
of the colon which is supplied b> the superior mesenteric artery drains its 
ljmph m the satellite l}mpli nodes of the right colic arterj or m the central 
superior mesenteric group of ljmph nodes The part of the colon which is 
supplied b} the inferior mesenteric has two different Ijmphatic connections 
(1) a superior segment drained by the central superior mcsentcnc group of 
lymph nodes and (2) an inferior segment drained bj the lateroaortic nodes 
The lymphatics of the ascending colon empt} into the paracolic lvmph 
nodes but a few ma> communicate with the perirenal Ijmphatic pathwnjs The 
ljmpliatics of the right side of the trunsterse colon (the right two thirds or 
three fourths) terminate in the paracolic lvmph nodes Some empt} into the 
nodes occompnnjing the middle colic arterj and thence into the central group 
of the superior mesenteric chain The ljmpliatics of the remaining one third 
or one fourth of the transverse colon drain into the paracolic chain and finall} 
into the central nodes of the superior mesenteric arterj The lymphatics of 
the descending colon arc drained In the lymph nodes along the left colic nrterj 
and then h> the nodes of the inferior mesenteric chain The collecting tiunks 
of the sigmoid colon empt} into the ljmph nodes accompanjing the sigmoid and 
inferior mesenteric arterj to terminate in the para aortic ljmph nodes 

The ljanphatics of the rectum have numerous anastomoses with those of the 
prostate seminal vesicles, vagina bladder, and the levator am muscles Thev 
arc dn ided into inferior, middle and superior trunks 

The t nfertor collecting trunJ s originate m the cutaneous part of the onus 
and drain into the superficial mgum d l\ mpli nodes 

The middle collecting trim! s usuallv follow the middle hemorrhoidal ves 
sets and terminate in the hypogastric ljmph nodes Thev maj also nceompanv 
the lateral and medial sacral arteries and dram into the nodes of the promoutorj 
and of the sacrum (I ig 402) 

The superior collecting trunJ t extend through the entire length of the 
rectum and emptv into the anorectal lvmph nodes which arc found along the 
course of the superior hemorrhoidal ldood vessels Thev fiwillv terminate in 
the nodes which are found at the level of the bifurcation of the inferior mesen 
tone nrtorv These arc hv far the most important hmpli nodes draining the 
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rectum Some of these tiunks may end m a node in the legion of the inferior 
mesenteric aitery, neai the point of origin of its lower sigmoid branch, with- 
out stopping at the nodes of the bifui cation Theie are also long collecting 
tiunks 11111011 anse fiom the louei poition of the lectum and teimmate with- 
out interruption in lymph nodes at the summit of the pehie mesocolon or pre- 
aortic and lateioaoitie ljnipli nodes (Kouvieie) 

Incidence and Etiology 

In the gastiointestinal tiact, eaicinoma of the laige bouel is second in 
fiequencj only to eaicinoma of the stomach In Dukes’ senes of 1,000 cases, 
650 ueie males and 350 ueie females The majoi lty of the cases occurred 
between 50 and 70 yeais, only 6 pci cent of the males and 11 per cent of the 
females ueie undei 40 jeais 

The most linpoitnnt single etiologic factoi coneeiiiing eaicinoma of the 
laige bouel is the piesence of polyps They aie about tuelve times more fre- 
quent in the laige bouel than in the small bouel (Lauience) It is impossible 
to deteinune with am degiee of accuiacv how many cases of eaicinoma of 
the laige bouel anse fiom pie existing polyps, foi in many instances the lesion 
is uell advanced when it is fiist seen and the site of origin is consequently 
obseuied (Fig 406) It is piobable that highei ratliei than lower percentages 
anse on this basis (estimated 15 to 40 pei cent) The incidence of polyps in 
patients with eaicinoma of the laige bouel is much highei than in those with- 
out this foim of cancel It is not too unusual to find multiple distinct primary 
caicinomas oi to disco\et seieial polyps coexisting with a carcinoma (Fig 
404) The poh p is the most common benign tumoi of the large bowel m 
1,400 consccutnc neciopsies, Ilelwig found eight} cases of single polyps and 
fifty-nine cases w ith tw o or moi e polyps, oi a total incidence of 9 per cent 
Helwig noted that 44 pei cent of the polyps occurred in the sigmoid colon and 
lectum and that the rest ueie distiibutcd thioughout the lemamder of the 
large bouel (Table XX) This high proportion of sigmoid and lectal lesions 
also parallels the high incidence of eaicinoma of the large bowel in this 
region Hullsiek collected I2S cases of multiple pol} posis of the colon m which 
forty-six of the patients dei eloped carcinoma Polyposis can be eithei ac- 
quned oi congenital (Fig 407) Seieial cases may be found m the same fa m 
lly (McKenney) 


Table XX Distfibutioi of Poltps is Latge Bowel 
(Prom Helwig, E B Surg , Gynec & Obst , 1943 ) 



CASES 

PERCENTAGE 


Ceeum 

Ascending colon 

Hepatic flexure 

Transverse colon 

Splenic flexure 

32 

42 

12 

32 

13 

12 

15 

4 

12 

5 

8 

28 

16 


Descending colon 

Sigmoid colon 

Rectum 

Total 

22 

76 

43 

272 
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largest m aieas wlieic tlieic is the gientest space ioi llien dci elopment, such 
as in the cecum Then suifnee is iisnnlh ulcciatod and as they enlaige m sire, 
the\ tend to slum a deep eential ukei.ilion mill oieili.iiiging mnigms Thej 
ma\ become completeh eiicinnfcicntial and pioduee pailial 01 complete ob- 
stiuetion of the bon el With obstt action the pioximnl laige how el mas dilate 
and the mnsculaiis heeomes Inpcitiophied On section giayish-vellow tnmoi 
can often he seen leplaeirig the mnsculni iajeis of the bowel These cai- 
unomas can also be flat and deeph ulceiating The mucinous tipe of cai 
einonia of the bowel ma\ show a inthei pehhh oieihmg mucosa with some 
degiec of submucosal extension (Fig 40S) Ollen on sect on, imicoidbhe 
mat ci ini can be obsemed 




-Benign poll 1) (pcilnncuHteil ti pel round in n surgical specimen from an abdomlnopcrl 
neal resection for carcinoma of the lectum 


^Multiple laicmomas oi the huge bowel aie not too uncommon Beison 
found se\ ent\ -nine patients with two caicmomas and nine with tlute The 
fi equenej of multiple caicmomas in this gi oup w as 4 6 pel cent 

Caicmomas of the laige bowel tend to spiead locally and to leach the 
serosal siuiate of the bowel ulieie lnleeliou plus luiiioi causes adtiei ence to 
neighbonng oigans Fixation often means tnmoi extension Caicinoma of 
the cecum mai dnecth imade the latcial abdominal guttei and, at times, the 
antenoi abdominal wall Iinohement of the pancieas, gall bladdei, lnei, 
spleen and wall of the stomach mav also occin Fixation howeiei, is most 
common in the legion of the lectnm and sigmoid In males, bladdei imasion 
is common but onh laielv does tiue invasion of tlie piostate occm TJenon 





5S2 


CAKCER 


\illiei s fascia usualh provides a piotectne check to intraprosfatic invasion 
In botli sexes local extension usually- first develops antenoily Postenor ex- 
tension to the sacrum imanablv means advanced disease In females tumoi 
tatliei fiequently imades the v aerina vi here it mav present ail ulceiatmg mass 
Bladder nn asion m females is relatn eh infrequent for the pelvic oi gans form 
an effective hut vulnei able bamei 



r do 1\ no^is Numerous other members of 

F1S ^-^» t X^u^ e e D r^^^ i ro'r e had cSrcmomas of the bowel 

ilrrxSTATic Spread — The Ivmph node involvement m caicmoma 1 
lectiun is estiemeh impoi-tant because of its lelation to pio^nosis 
metastasizes ui an orderly fashion iiom node to no e an can o g 
along the aorta as fai as the mesenteric and penpancrea ic nodes 

It can spread bv means of the thoracic duct even to the supiac a v 

If high nodes are involved, all intervening nodes leading trom the pnmar. 
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Fig 40o 




FIs 40 — Carcinoma and a sesstle poljp arising in the same specim n as shown in 
404 

FIs 40T —Advanced funsatlng carcinoma of the rectum Its possible orlsln from a pol>p 
no longer be Identlflel Same surgical specimen as shown In Figs 404 an l 40o 
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jiossly to be negative, eighteen contained eaicinoma on microscopic examina- 
tion, m 337 lymph nodes thought to be positne giossly, metastases were ac- 
tually pi esent in only 132 

F ci menial sheath invasion usually indicates advanced disease In 100 
patients with carcinoma of the lectum examined by Seefeld, theie was lymph 
node mvoh ement m foity-set en, pcnneuial sheath invasion in tlinty, and vein 
invasion m twenty 



Fit too —Pedunculated benign polJP of the luge bonel (ten ,0 " po " cr cn 

Spiead of the disease thiough the tenons system is faiUy fiequcnt m cai^ 
nioma of the laige bowel and lesults m metastases to the liv ° .“ilS^ftiatcd 
it entuallj to bones, supraienal glands, and othei oigans ie (1 

iarcinoma of the laige bowel metastasizes mo.e f.eely than the *ffeient.ate 

laicinoma - n f the 

Microscopic Pathology -The ">" ch 

aige bowel is that of a usually fanlj vell-dii , 413) TJlc caih 

shows \anable degiees of mucoid degeneration ( o “ , , occlI , !n ,i 

signs of malignant change in the glands of th * ’ and ml (otic figuies 

polyp, include stratification of cells, loss of nuc * P 
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lesion will be found replaced b> tumor Rarely does a tumor by pass any 
lymph node group Retrograde involvement of lymph nodes does not take 
place until the nodes surrounding and above the tumor are completely involved 
(Gilchrist) The examination of forty six surgical specimens of carcinoma of 
the colon showed an average of fifty two nodes per specimen and evidence of 
lymph node involvement by carcinoma in G1 per cent (Coller) There is usually 
no relation between the size of the node and the presence of careinoma within 
it, nor does the size of the tumor bear any relationship to the lymph node 
involvement 



Flff 40S —Mucinous carcinoma of the bowel Tilth hypertrophy of the muscularls and pebbly 
ovtrErowth of the iniolied mticosi 

It may be difficult to determine grossly whether a given node contains 
tumor but the error of this macroscopic appreciation is small if the nodes 
appear negative However, the hard consistency and the enlargement of the 
nodes are often due merely to inflammation and not to metastatic disease The 
following figures of Gabriel prove this point of 905 lymph nodes considered 
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(Pig 411) Nuclei are often deep staining with prominent nucleoli Inti a 
glandular budding ma> be present and im asion is recognized when theie is no 
longer a definite border between epithelial eells and stroma (Hdwig, 1947) The 
few ierj undifferentiated adenocarcinomas of the colon maj be hard to recognize 
(Pig 414) In rare cases, the tumor maj show mucin pioduction witlun its cells 
(signet ring t>pe) and m these instances the tumor tends to evtend sub 
mucosally, grows quid 1> through the wall often obstiucts and de\ clops earlj 
metastascs Penneuial sheath imasion is seen as small nests of tumor cells 
Ijmg within the distended sheath of ncr\cs Blood \csscl in\ asion should also 
be searched for particulars in submucosal and serosal aieas The more un 
differentiated the tumoi, the higher the pioportion of blood vessel im asion 



Hr 410 Se lie poljp partlalh rei 1 icr4 b> a nrclnomi that has ulrcady Imadcd the mus 
cularls (low power enlargement) 

\ cm un ision is im anabU dcmonstiated microscopicalh when there is meta 
static circinoma witlun the liter Grinncll uports that vessel inv asion before 
complete penetration of the muscular wall of the large bowel is raic This 
invasion should be substantiated In special stains to pro\c that tumor is within 
a \essel Brown indicated that at least three sections of the main tumor 
should be tal en 

Clinical Evolution 

The clinical development of carcinoma in the diffcicnt sections of the 
colon ft ml rectum ofTcp. mitlunt, hut mtnnces tutluu the •.indromc common 
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ticnts with eat cinoma of the lectum, made a summaiy of the symptoms before 


admission as follows 


Blood in the stools 
Constipation 
riatus (tout) 

Di irrlio i 
Pun 

Mucus m stools 

Weight loss 

Change in size of stools 

TencsmuB 

Obstruction 

AnoreNia 


HI ST 
SYMPTOM 
o2 
30 
28 
12 
4 
1 
0 
0 
0 
0 
1 


NOTID I1EFOI F 
ADMISSION 

87 

01 

47 

30 

30 

31 
20 
18 
14 

8 

1 



1 . A 1 t'U • ~ 

i „r ti,o rectum Some areas liarc !o=t th 

rm 11 1 ltd it,\ el> m.dffere^^^ enl.rsem.nt) 

, of tlie Luge bow cl do show some differ- 

'lhe lesions m the tanous paits o K larly slgm o,d and tectum, 

dices The tumois m the descending c » P‘ , t ], e ] c f t co lon is 

ft equcntly gne symptoms of obstruction s r T]ic caIcinomas of the right 

about eight times moie ficquent than ugh c frequently cause all 

■»<•» *.,««, only »>*„ tl.oy ™ ““ » », 

dominal pain This pain is usualh mterm js oftcn a)so associated 

slant, and ,s tjp.calh not socerc (Gonnoi) ^ hnbit arc prcs ent m 

with caicmoma of the light colon Cha g 1]]{J cecum tend to grot 

about two-thuds of the cases Carcinomas a ° 
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to all carcinomas of the large bowel In almost ever} instance it produces 
either on insidious alteration m bowel habits (constipation or diairhea), pain 
and nausea from obstruction, or blood m the stool (Lahe} ) Rectal tenesmus 
may coexist with the constipation A minimal obstruction may cause some 
distention, but as the obstruction progresses, peristaltic waves attempt to pass 
fecal material through the opening, causing spasmodic attacks of pain, “gas 
pain,” and constipation and alternate attacks of mucinous diarrhea At times 
there may be a complete block with distention and fecal vomiting The ob 
strnction is usually progressive but it maj occur sudden!} as a consequence of 



Hr 413 — Adenocarcinoma of the rectum with prominent mucin production (moderate uilarM. 
meat) 

intussusception or m^stion of banum Without obstiuction the patient 
usuallv looks and feels well and docs not lose w eight Rectal bleeding mav be 
observed carl} Usual]} the elimination of blood occurs before defecation but 
mav take place in the intervals between stools Sometimes the blood ma> pass 
unnoticed mixed with the fecal material or mucus Bleeding maj be more 
marked with cecal lesions With continual bleeding anemia and weakness 
appear Intense sicrosmatic pain mav be caused bv extension of the tumor to 
the sacrum and sacral plexus If the tumor metastasizes the w eight loss mav 
quicklv reach twentv five or thirtv pounds Braund, m a report on 10S pa 
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the cul-de-sac, lectum, 01 sigmoid Vagmoiectal examination gives additional 
information in women, paiticulaily when the lesion is located on the antenoi 
wall of the rectum 

Eectal palpation should deteimine how much of the cneiimfeience of the 
bowel wall is involved and whethei the tumoi is polypoid 01 deeply uleeiatmg 
Its level m legaid to other oigans such as the ceivix, uteius, or prostate should 
be ascei tamed In both males and females, an effoit should be made to deter 
mine fixation, antenoi and postenoi, foi its piesence or absence beais con- 
sideiable lelationship to the opei ability .and piognosis 



Fig 415 —Roentgenogram of a carcinoma of the cecum Note filling defect after barium 

In intestinal polyposis there may be more than one caicmoma Since thn 
disease is often familial, all immediate members of the family s ion * 
pioctoscopic examination and barium enema The patients apparen j c 
of carcinoma of the large bowel have a higher chance of eteopin D 
tumors of the large bowel than other individuals of the same age or 
reason they should be followed indefinitely and lepeat banum enem 
proper time intervals are indicated 
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\ciy large and often produce no symptoms of obstiuction but may present an 
ol cure profound anemia, rclattd perhaps to the large bleeding surface of a 
fun gating tumor 

With spread of the disease particularly if it is located in the lower bowel, 
pam may radiate down the thighs into the perineum , obstruction of the ureters 
may occur, and death is then due to uremia In other instances, complete 
bowel obstruction may appear, and death may follow because of perforation 
and terminal peritonitis The foimation of fistulas With growth of the car 
emonia into the bladder, pentoneal cauty, or abdominal wall occuis very 
tarely In a few instances, when extensive local and distant spread of the 
disc vc his dt\ eloped death may supervene from a combination of factors 
[lypopt oteintnua anemia hemorrhage and terminal bronchopneumonia often 
tonti In tc to the terminal picture 

Diagnosis 

Clinical Examination — The physical examination of a patient with cai 
unoma of the colon or cecum often levcals very little At times, a palpable 
slightly tender mov able mass is felt 

Tlieie is a \amblc numbei of patients without specific symptoms which 
can be ascribed to large bowel lesions They mav have obscure weight loss 
md anemia This anemia may be severe particularly with lesions which have 
a large ulcciatmg sui face such as those ausing m the cecal area If the cause 
of the anemia is not clear cut, abdominal examination may reveal a palpable 
mass in the cecal legion and a stool examination for occult blood will be positive 

The inspection and palpation of the abdomen frequently show some 
meteonsm, paiticularly in the cecal region, regardless of the site of the lesion 
It is important to 1 now that spasmodic pain usually centers m a pvrt of the 
bowel well above the lesion, not infrequently m tin cecal region because of 
distention Ifemort holds may coexist and even develop because of a caccinomo 
of the icctum This should be remembered before making a rapid diagnosis of 
hemorrhoids in an aged patient 

It is legrettablc that then is so often consideiable delay between the fiist 
symptom of v lectal cai unoma ami its appiopriatc treatment Too frequentlv 
t octal examination is not clone Of 100 patients with caieinoma of the icctum 
sent by family physicians for suigical treatment diagnosis and lcferi il weic 
made withm a month in only twenty four In seventy five there was a ten 
month delay hefoic admission to the hospitxl was sought The interim was 
consumed by inadequate or improper treatment (Biaund) It should be 
strongly emphasized that if a carcinoma is located m the low sigmoid or ice 
lum it can be felt icctally on digital examination Seventy five per cent of all 
carcinomas of the Intgc bowil can be found by this method In the rectal 
palpation the examining finger should sweep ovci the i octal mucosa ns high 
as possible Sheddcii feels that in the Sims’ position (latcrodccubiius) the 
examining finder can roach higlici than in the 1 nee chest or tin ) nee shoiildci 
position A squatting position mav at times bring dow n a prolapsing lesion in 
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symptoms m laie instances when the tubciculosis is hypei plastic , the loent- 
genologic examination may also demonsti.ite involvement of the ileum, and this 
indued sign is often helpful in the diftcienti.il diagnosis A loentgonologic 
examination of the lungs may 01 may not show actne tnheicnlosis, but v lien it 
is not piesent, the diagnosis becomes 11101c difficult 



Tig 41 S — roreign bodies (onnEC seeds) In U 10 “^oloBlcTn™ and*!!!* oxpl 01 atlon with 

tion ulceration and tumefaction w lilcli wis confused roentpeno og J 
caicinoma and ^\as lescctcd 


If a for mgn body, paiticulaily m the legion of the cecum ulcointos _and 
obstiucts the bowel, it may foim a mass which is difficult to ci teien in e 
carcinoma (Fig 418) Diveiticuhhs and divei hadosis occm paiticuai y 
the legion of the sigmoid and may give symptoms and signs suggesting huge 
bowel caicinoma Bleeding sometimes occuis and the diveiticu a may 
infected With infection, a pencolic abscess may foim to cause m 
ment of mflammatoiy masses which may be thought malignant 
may give symptoms m eithei side of the abdomen and m a eiv ins ance : 
tremely difficult to diffeientiate fiom caicinoma loentgeno ogiea y 
The roentgenologic demonstration of diverticula does no ru e ou 
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bei of instances mav niatenall} altei oi even contraindicate proposed surgi 
cal piocediircs A lesion which 1 rambles cticmoma nnj pro\c to be infhm 
matorj 01 repicscnt a benign rather thin a malignant neoplasm In general 
foi lesions of the colon, the pathologic diagnosis must await the examination 
of the surgical specimen 

Differential Diagnosis — Caicinoina of the laige bowel mav not be sus 
pectcd if there are no specific symptoms pointing to it, but when suggests e 
eudcncc of its presence is encountered theic arc \ai 1011 s specific lesions of the 
laige bowel with which it must be diffu cutiated Tlic cluneal points of dif 
fcrentiatioii arc often a ague and the locntgenologic examination is bv far the 
best method of distinguishing the \aiious lesions 



Fig 41” — Marked Irregular Ailing defect of the rectosigmoid due to carcinoma 


If a carcinoma auses m the cecum, the symptoms suggest appendicitis 
with right lower quadrant pain ind pci haps tenderness About 25 per cent of 
the patients arc operated on with this preopentive interpretation Any pa 
tient, but particulaily a male oici 50 t feats of age mth symptoms suggesting 
appendicitis should be examined cat ef ully If a mass is present and thcie is cm 
deuce of anemia, weight loss and occult blood in the stool carcinoma lathei 
than appendicitis should be considered and a barium enema done Carcinoma 
of the eccum maj also suggest peptic ulcer, gall bladder disease, or I idney tumoi 
A peptic ulcer and gall bladder disease maj be ruled out by roentgeno 
logic studj and the history A hidnej tumor extends tow aid the retropen 
toneal region and usualh cannot be moved lateral]} A carcinoma of the 
cecum can be palpated to the side and is felt in a low er region than the Kidnej 
tumor The retrograde pvelograms maj show displacement of the ureter bj a 
ceealmass but the hidnej itself and its pelvis are normal 

The usual tulercidosis of the large bowel does not mimic carcinoma mas 
much as it involves both ileum and cecum, with multiple areas of uleeration 
and considerable spasm and is usually accompanied bj pulmonarj disease 
Tuberculosis in the ileocecal region of the large bowel can cause obstructive 
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and, coiueiscly, they may fail to fill and will not be loentgenologically demon 
stiated by banum enema 'When there is eonstnction of the lumen due to 
secondaiy infection and inflammation (Fig 419), the eonstnction vanes from 
moment to moment, unlike that of a malignant lesion, in addition, the mucosal 
contouis peisist 01 aie exaggerated, pioducmg a \eiy liiegulai, jagged, sau- 
tootli niaigin (Golden) In ease of complete distinction, howevei, no difTcien- 
lial diagnosis can he made The acute \aiiety of uleciatue colitis is not hard 
to diagnose Chionie localised aieas of « Icciutivc colitis and pencolie mflam- 
liiatoiy masses may pi omote some question, foi they can pi esent a filling defect 
and lnfhunntaton masses (Fig 420) This, at tunes, may he lesohed by caie- 
1 nl i oentgenologic examination 


Benign Illinois of the laige bon cl deiclop ianly fiequently Ilelwig 
iound 139 polyps, t h n teen lipomas, one e.uemoid, and one leiomyoma Polyps 
nun June seieial foims, blit they aie usually veil delineated fiom the sur- 
i minding healthy mucosa and aie cithct sessile mth a bioad base oi ai e pedun- 
culated u 1 1 h a st.dk Fiequently they aie multiple Ti ue polyps usually hav e 
a pedicle made up of a fragile stalk of glandulai blanching epithelium m 
which the musculaiis mucosa is at times inxaginated They may glow from a 
liaiely petcepfrblc tumoi to one seyeial eentimctcis in sj/c Saint beheyes 
that most ot these Illinois fust show malignant change in the distal end 


Ilelwig, hoyyeyci, is ol the opinion that the initial malignant change oecuis at 
anv ]ioinf Polyps may cause bleeding, elnonic diairhea, and incieased mucus 
in t lie stool, and if flic polyp is low lying, theie may be marked morning 
m gem y to defecate fSlaughtci) Polyposis causes fan ly distinctly e symptoms 
and signs which Eidinann dunlcs into an adolescent and adult type The 
adolescent type (12 to 20 yeais) is associated with intestinal hemonhage and 
diaubca, piescnts lesions extending doyyn to the anus, and occuis in >o 
males and females of the same iamily The adult type is secondaiy to and 
associated with mtlamniatoiy lesions Ilullsiek icported 127 cases of the 
.idokscent type, 00 pci tent appealing between the ages of 15 an J eais ’ 
and almost equally distiibuted in both sexes Caicmoma deyeloped m loitj- 
two, and m tlmly-one otheis death was caused questionably by carcinoma 

The lipomas aie most frequently located m the submucosa of the cecum 
and ascending colon (ty\ehe of thntecn cases) (Ifchug) eiomyomas 
catunoids aie uncommon in the laige boyvel (Stout) The microscopic appea 
ances of the leiomyomas and lipoi as do not difitei from t lose 01313 3 
small boyy el Caicmoids appeal most often in the lectum an may ic ’ 

yvhile yvlien located aboye the sigmoid, they aie frequent y m a 'o' 1 ™ " 

aie similai m nature to the caicmoids of the appendix an i eum s 


of the Small Boy\ el) T 

Lymphosat coma is relatively infrequent m the lai ge jowe 3 33 
of 109 cases of lymphosarcoma of the intestines co ec e iy ’males 

tlnity-tyyo ougmated in the large boyyel It appeals pre 01133138 ‘ ^Jneh 

betyveen 40 and 50 years of age and may cause the same gios , mjnent 
aie obsemed m the stomach (polypoid masses, disc i e 8188 ’ e IS SItm . 

folds resembling ceiebral conx'olutions) Its micioscopic pp 
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, f ' ™ SS lnVOlV ln m0lc than onc - hillf of the cases Melanin is 
. .0 found in the mine, pailicnlaily when Inei involvement is present Clialiei 
emphasised that the best ticatment foi this type of malignant tumoi is „,de 

b,Li,eial giom d — - - • - — £ 

The isaeiococcygcal chouloma is a iclat.vcly line tumoi which occms most 
frequently in males between the ages of 45 and 50 yeais It may at times be 
confused with caicmoma of the lectum oi icctosigmoid aiea It begins in the 
saciocoecyge.il aica and may slowly su.iound and obstiuct the huge bowel 
Ilowevei, ,1 piaetically neiei ulceiates the lumen Boentgenogiaplnc exami- 
nation nival lably shows dost motion of the sacinm A biopsy will meal the 
typical (Fig 422) nncioscopic pictm c (Mabicy) 



Pip sallphoi e cells of a sacrococcj peal chordoma The patient refcticd 
in a timpno'jls ol carcinoma of the rectum Note cytoplasmic vacuolation due to pl>coRcn 

Othei tumoi s m the legion of the anus include squamous caicmoma and 
lately caicmoid Supeificially nlceiated huliadcnomas close to the anal oiificc 
nay cause confusion m diagnosis It is not too unusual foi othei lnflammatoiy 
esions such as tubeiculosis, lymphogi amiloma venoicum, oi even amoebic 
jianuloma m this legion to simulate caicmoma An infectious gianuloma 
vluch destroys the mucosa cannot be diffeicntiated loentgenologieally from 
iatcinoma (Gunn and Ilowaid) 

Ilemonhoids aie often unfortunately consideied the sole cause of rectal 
deeding They may have preceded the caicmoma and been aggiavated by the 
levelopment of tumor, oi they may appear as a consequence of i egional intcr- 
erence with the return circulation A diagnosis of hemorrhoids alone should 
wt he made in an aged patient without a thorough rectal palpation and procto- 
copic examination 
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lar to tint of hroplmsmoum ikcnhcn It mw form i 1 ir^c palpable imss 
except u hen it appears m the rectosigmoid region Tlic patients arc often m 
good goner'll condition mid mis he without ssinptoms refer side to the larpe 
how cl hut inns !n\e a peripheral lunphadcnopaths Ihopss of one of these 
nodes res cals a lsmpliosarcoma Pnnntrs lsmphosarcnma of the rectum often 
shows a poHponl lesion with submucosal nodules The presence of Riant 
rupae gnes the bowel a emnohitcd appearance (1 ip 421) and an experienced 
ohsener mas he able to make the dinpnosis from the proctoscopic appearance 
alone (Wmhclslcm) liocntpciioIopKalls the Istnphosarcoma often shows m 
tact mucous membrane for the tumor lupins in the submucosal Ismphatic tissue 
( snails there is a larpc filhm, detoU with si ooth niaruns I smphosircoma 
mas l»c treated bs ndieal surgical rottUmi orbs radiotherap\ Tin polspmd 
lesions of tin lar„c bond inn he rcbitiseh h* men in thrir (solution and tn 
this pump !m al ex< isinn inn he all that is neerssan 
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Melanomas arising from tlw uiueocutatuous junction ttnd tn m\nU< tin 
Mil mu«*o\n of ih*' trrtun It is inters xtmg that th«x» tmnnrx mas nr mas imt 
Mart m color and arc sirs fri«p intis pnls|M»td and lh it esiji «jth /xsih 
tumirx t! err tx a e* rtmn mol ibis \ hiallhs witrci o.urs tlr ti nmr bit 
is il <* nr ip 1 a* n pr «ws thi mnrn i wm h*e» it s ijk r r,l ialk tjlrrrafc 1 ( * r trt» 
J 1 r r arr » trlllte f|f ltllrx Irtiratli (hr intar* murirsa Tltrs ran hr h tat« 1 nt 
tl r flt is in t’ <• x, i if rt« r n 1 m tl ** nt ipultsrs an i l it m In u nl to , tu j 
< ds Tl s'** tu t«*\ frr<i ir Ms t t\* i r hitu* r-lls t > tl < » mu , J , , ,bs 
frr^ r k tls tU p I 1st * in miPiu m«u Ms sjVtilaJr s t d 
wl j/t n~v 1 r w» 1 m 1» r \f n s rf 1 1 <- d ,.h f fc j # *r 1 Mr' u -r, f f the 
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indiatcs to the pcimcum 01 thigh (paiticuhuly in eaiemoma of the lectum) 
usually indicates extension of disease to the pehic walls and often means 
nei \e imasion 


The patient with eaitinoma of tlie large bowel is often dehydialed and 
anemic and has lowcied seium pioteins To counteiact these clinical abnoi- 
malities liefoic opciation, laige doses of \itannn C, with blood tiansfusions 
md the adininisti ation of .1 high piotein diet if ntc essaty , should be gnen 
'’i ophv lactic penicillin m.ittiialh icdwos pulinonaiv com pi nations Couises 
of sulfasllMdine dimmish ba< tonal llota in the huge bowel Cecostomv mat 
h.n e to be done to dreompi r s-, m obsti noted colon 

Opciabihti; at I. rphnalmn — At the time of cxploiation theic unit be evi- 
donet of distant metastases and the luoi mac show extensive rcplaeeineiit be 
eaiemoma Ihntomal implants mac be piescnt 01 the tumoi may ha\c inctas- 
tasi/cd to high nodes along the aoita These findings lisualh contiamdicate 
xuigciv If the caicinonm is h\cd both antenoily anel postenoily or if the 
bladelci base is inuilud the opciation is of questionable v alue At times tliei e 
ate well defined nodules on the suifan ot the hvei which mac simulate meta 
static eaicinom 1, it should be emphasized, how ewer, that these mac be heman- 
giomas, lc mphangiomas, bile duet adenomas, localized aicas of filnosis, 01 
healed tuheieles ot tin lieu It tlieie is anc epicstiou of the nodule being 
benign lathei th in malignant, tlieie should be 110 hesitation in eomplcting the 
suigical pioeednic Conceiselc, (lolighci has pointed out th.it msisible, non- 
palpabb licei metastases mac he piescnt at the time of opciation in thirty- 
one patients elc mg a few dacs postopeiaticelc, the Iicci was appal entlc nor- 
mal, but at autopsc fic e contained < au iiionia cc it lull the depth of the licei ^ Laib 
ambulation aftei suigeic 1 educes postopeiaticc complications A 'Wangen- 
steen suction as a 1 online foi the fust two postopeiaticc days is lecommended 
by some suigeons to 1 educe complications tiom distention Continuous spma 
anesthesia is the anesthetic of choice Closuie of the abdominal incision with 
steel cuie i educes wound infection and dehiscence 


Suigical Intel 1 cnlion —The suigical intcivention foi carcinoma of the laige 
bowel should effect the wide lcmoial of the pnmaiy tumoi uith as muc 1 of ic 
dunning lymph node aicas as possible As the limits of opeiab.bU arc extended, 
the opeiatne inoitalitv must incicase Thcrefoic, in evaluating any s a is 1 
of caicinonia of the laige bowel, tlie figuies of operabil.tv and the number o 
cases of opeiatne 11101 table should both be lepoited, for t ien re a ions up 
obvious Toi instance, at the Laliey Clinic 111 1941 cauinoma 0 tie co on 
rectum had an opeiabilitv of 814 pci cent (140 lescctions) icre " ere s 
deaths an opeiativc 11101 tality of only 5 pei cent (Cattcll, 1943 ) The cascs see " 
at our hospital ate somewhat more advanced because the patients coi 3 
ruial areas there was an opeiability of 18 pel cent in al t ic pa len on 
exploration was earned out, which was 67 pel cent of al patien s seen y 

(list 220 patients with eaiemoma of the colon and rectum, t e °I , ‘ 3ra 1 tn0 
not be attempted m thirty -one, exploration was earned out on o u - , 

of these were found to be inoperable There were ten palliative resec 
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Treatment 

Prevention — The treatment of polyps of the large bo" el is a definite pro 
\entne measure In thb single polyp ■with a long pedicle, resection can easih 
be done through the proctoscope by an electrocautcry snare If the polyp lies 
above the level of the peritoneal reflection, it should preferably be removed at 
laparotomy because danger of perforation exists "hen excision is attempted 
through the proctoscope At laparotomy, effective removal is easy, danger of 
peritonitis is obviated, and it is possible to explore the rest of the bowel for 
other polyps 

The treatment of congenital polyposis of the large bowel must be radical, 
for given enough time, the disease becomes malignant Pfeiffer believes that 
treatment should include fulgnrations of all the polypi m the anus, rectum, 
and sigmoid followed later by ileorectosigmoidostomy and finally by colec 
tomy This procedure still carries the risl of carcinoma developing in the 
terminal segment of bowel 

Coller had six patients in whom cancer of the rectum and polyposis were 
superimposed He performed total colectomies preceded by combined abdomi 
nopenneal resections for the Tectal lesions This seems to be the most logical 
procedure 

Sukgerv — 

Operability Before Exploration — The treatment of carcinoma of the large 
bowel is primarily surgical, but the type of operation depends on the area 
affected by the tumor There arc several clinical findings which contraindi 
cate exploratory laparotomy (1) extremely poor general condition of the 
patient not correctable by strenuous preoperative therapy , (2) serious cardiac 
conditions including recent coronary disease and aortic valvular disease (in 
sufficiency or stenosis, but v\ ell compensated nonvalvular disease such as hy 
pertensive or arteriosclerotic is not a contraindication to surgery), (3) distant 
mctastascs Peripheral lymph node metastases are infrequent At times a 
supraclavicular lyunph node is present, and if the tumor involves the muco 
cutaneous junction, then metastases may be present in inguinal lymph nodes 
The abdomen may have a doughy consistency preceding the development of 
metastases which indicates peritoneal implants The pathologic proof of such 
metastatic involvement is however, essential The suspected node metastases 
may be aspirated or formally biopsicd Aspiration of liv er masses can be done 
and if ascitic fluid is present, this can be nspirated and its sediment studied for 
the presence of carcinoma If there is any question of bone metastases, roent 
genograms should be taken, preoperative films of the chest are indicated to 
rule out pulmonary metastases 

Other relative findings often indicate inoperability, but definite conclu 
sions should not be drawn until exploration is done In our hospital fixation 
of the tumor as appreciated at rectal palpation indicated inoperabditv of two 
thirds of the cases in the male while fixation in the female meant inoperabditv 
in only one third of the cases If there has been a weight loss of over twentv 
five pounds hepatic involvement may be found at operation Pain which 
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natmally increases the operative moitality Sugai baker (1946) reported five 
operative deaths (15 pel cent) in the entile gioup of thnty-four patients, but 
this added usk is definitely justified by the final lesults Dixon repoited a 
laigc senes of patients in whom poitions of the niinaiy bladdci weie l elected 
during ladical opciations foi cancer of the sigmoid oi icctosigmoid In sixty- 
foui patients with involvement of the unnaiy bladdci, foity were subjected 
to ladical leseetion Fifty-nine of these cases occuned m men and five in 
women Tlieie v as an immediate opeiative moitality m seven cases 



Fig 421 —A colostomy stoma following abdominoperineal resection No colostomy bat 

sary 

Colostomy and pciincal icscction is a compromise pioccduie, because 
icgional node aieas are not effectively removed Tins opeiation is m ica e o i 
when theie aie low-lying lesions foi which, because of age an o id a , 
the combined abdommopei meal resection would result in pi ohi ntive opera 
moitality The abdominal resection and colostomy of Ilaitmann is a so a 
piomise piocedure, for although it effectively lemoves node- eanng ai a *> 
tumor itself is not widely excised This opeiation may bo neccssaij in poo 
patients Sphincter-saving opeiations are resections and anastomoses i< 
to the patient because intestinal evacuation continues norma y ° ’ 

Bacon), but local recurrences and lymph node metastases aie o V1 ° l ® ^ 

m numbei It does not seem reasonable to replace the best proecd 
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137 cuiatnc resections, and m the lattei „ioup thirteen had been cxploitd and 
considcied inopenble elseuhcie (Sugarbahci, 194G) 

Poi carcinoma of the rectum ampulla, md low sigmoid, the abdommo 
perineal one stage resection of Miles is the procedure of choice (Fig 423) In 
this operation the bowel is sectioned well abo^c the tumor and the proximal 
segment brought out as the peimancnt colostomy and anchored in the abdomi 
nal wall The distal segment is freed The patient is turned o\ei and the 
specimen removed by excising the anus and bunging out the ficed segment of 
bowel This icsults in the lemotal of a consumable length of bowel both 
abotc and below the tumoi and tin opeiation peimits tadical icmo\nI of 
lymph node beating areas This opeiation is usually applicable to somewhat 
o\ ei 90 pei cent of the lesectablc cases md can be done with an operative 
moitality of less than 5 pti cent The abdominoperineal ino stage resection 
(Lahey) is used m the other 10 pci cent cases in which there is partial low 
giade obstruction which cannot he ielie\cd In dccompiession and sometimes 
in ciscs of pei foration with cxtiacolic abscess In this last instmcc the fust 
stage is earned out with diainagc of the il sccss followed at an appiopnatc 
tunc mtenal In the second stage 



Fig 413 — Surgical specimen or an abdominoperineal resection for carcinoma of the rectum 
The length of bowel rimo\cI Is Justified b> the simultaneous icscction of Ijmph node Oi tilling 


Tntarqcd operations ma\ be requned m c ucinoin i of the sigmoid and ietto 
sigmoid because of adhoicncc to oi imohement of the bliddcr prostate lagina, 
uterus or small bowel In women the bladder is Jess fiequenth nnohed but 
the angina and the uterus may he imaded It is not possible to determine at 
operation whether fixation of the tumoi to these oigaus is neoplastic or inflam 
mntory Wc lme found that a thoiough histologic linestigation often ie\eils 
the presence of carcinoma in the ateas of inflammation Hie piostntc how 
t\cr is ranch implicated, foi it is well piotcctcd by Penomilliers fascia 
The simultaneous resection of a rectal tumor and an imaded uterus was 
apparenth first done by Schwartz (1903) and Goulhoud (1*108) Albertm 
(1911) perfected the technique for an abdominoperineal en bloc resection of 
the entire female pchic contents, and Chalier (1924) repeatedly performed 
this operation with success In our hospital Bncher performed twenty nb 
tlominopcrmeal icsections for carcinoma of the lectosigmoul which included 
some other structure (uterus bladder prostate small intestine) To this 
pamp Sugarbahcr added fourteen cases The remojal of adjacent organs 
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Extension of the opeiation can also be done w lien a tunioi of the colon 
becomes fixed to the livei, gall bladdei, stomach, 01 anteiioi abdominal nail 
But again, the opeiative moitality is mci eased when poitions of these organs 
aie lenioved along with the pumaiy tumor The opeiation is justified, how- 
ever, because caicnioina of the laige bowel maj locally extend and implicate 
neighboring oigans without giving distant metastases 




bowel continuity re~estnblishecl 


Kadiother\p\ — Adenocai cmomas of the laige bove nwv s low son 
sensitivity but tliev aie laielv ladiocuiable, even undei 1 ea con 1 _ lons , 
den, Lenz) Tieatment by means of mtei stitial eunetieiapj eacs 
neciosis and peifoiation in a laige piopoition of the eases , „ n( j 

nal roentgentheiapy, while offering the advantage o possi e P 1 ^ ‘ an( j 
elimination of neciosis, seldom succeeds in stenlizing e ® mor ‘ ,, ’ 

tn addition it cannot be expected to mediate su eien 3 ie ® . cases 

dtaming area The lelatively good lesults of surgery even 111 a 

do not justify any attempt to treat these lesions by 111a 1a ion 

Roentgentheiapy as a pieopeiative measure has onlj the 
inflammatory agent, and it is doubtful whethei it leally contributes anj 

definite advantage 
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dommopermeal resection) with an inferior substitute which gives poorer re 
suits It is somewhat comparable to doing a simple mastectomy with removal 
of the low axillary lymph nodes for an operable carcinoma of the breast In 
certain instances, however, the patient may refuse colostomy, and rather than 
no treatment at all, a sphincter saving operation may be justified The patient 
should be challenged, however, with the alternative of living with a colostomy 
or dying with a sphincter It is not necessary for a patient with a colostomy 
to wear a bag and the patient can be trained to substitute irrigation for 
defecation (Fig 424) Education concerning colostomy should be thorough 
and be emphasized during the first six months of postopcrativ e care 

Palliative lesections for carcinoma of the colon or rectum m the presence 
of single metastatic nodules in the liver have been done Cattell reported one 
patient on whom he had done an abdominoperineal resection plus a resection of 
a single metastatic nodule This patient lived twenty two months before dying 
of recurrence Even if there are several metastatic nodules m the liver, it 
might be worth while to remove the pnmai y carcinoma, for some prolongation 
of life may be obtained and the postoperative survival period is more comfort 
able The abdominal resection and colostomy of Hartmann is sometimes used 
as a palliative procedure in the fact of liver metastases 

If the carcinoma is inoperable, then palliative colostomy can be done This 
procedure is not indicated in the absence of obstruction, however When ob 
struction is complete this procedure relieves the obstruction, but the patient 
continues to have very distressing symptoms with the passage of blood and 
mucus due to the tumor It should also be remembered that the operative 
mortality of this palliative procedure may be as high as 30 per cent 

There arc two surgical procedures for the treatment of lesions of the 
cecum and colon When there is no obstruction and the bow el is not edema 
tous or distended, and particularly if the lesion is small and early with little 
chance of having metastasized, the experienced abdominal surgeon can do 
primary resection and anastomosis with a low operative mortality Zinningcr 
(1943) reported fortv five cases with onlv four deaths This operation is well 
suited for radical resection of lymph node draining areas The risk of pen 
tomtis is low It is also argued that the operation eliminates spur crushing 
and other annoyances accompanying a colostomy By contrast, the proponents 
of the resection followed by exteriorization of Mikulicz argue that the increased 
risk of peritonitis is obviated by this procedure In the Mikulicz* procedure 
the tumor is sectioned and iemoved with lymph node bearing areas Blind 
loops of bowel are sutured together and brought out through the abdominal 
wall as a double barrel colostomy The spur dividing these two loops prevents 
communication between the two segments Later the spur is crushed, the 
blind loops of bowel turned in and the lumen of the large bowel then becomes 
continuous (Fig 425) Gordon Taylor performed 138 exteriorization rescc 
tions for carcinoma of the colon with only seven deaths a mortality of ap 
proximately 5 per cent It is probable that this procedure is preferable when 
the surgeon only infrequently encounters large bowel surgery 
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The tvpe of opei.it ion also uitliicnrcs the end lesnlts Nntmnlh if a com- 
pi omtsp opeiation is done the end lesnlts .lie pooiei than with ladienl lesee- 
tion It it is neeessai \ to leimne othei 01 nans at the tune of ahdoiiunopoi meal 
i ejection foi caieinomi ot the leetinn 01 nppei sigmoid then the pi osmosis is 
altered because these eases aie much taithei advanced Ilnokei peifouned 
twentv ahdoiiunopei meat leseetions foi eaieinoina of the leetuiu and iccto 
sumioid at oui hospital (1*1-10 10111, including the t cmovul ot additional stme- 
tmes (hladdn titenis piostnte lleunil Five ot these twentv patients (25 
pei cent! "eio well at the end ot tne veils ('suc.ubaket 1 Of thntv-tluee 
patients lepoited 1>\ Dixon siiivivmc i idled leseetion of simnoid oi leetosiji- 
moid with poll inns of tin' niinuv hladdei twentv had sunned foi vni table 
pounds of time and st\on ot these had llieidv lived five oi mole ve.i’s 

It tumoi involves the hladdt l base then the piocnosis is extiemelv pom 
If tlieie is tixitnni of a i u minim ot tin leetinn in i male patient the outlook 
foi sun iv d is veiv ninth l educed onlv one of eleven patients m whom lcsce- 
tion w is i inied out at mu liospit il sunned tom nuts Fixation in the 
temale is not is sumifu int in sixteen ot oui pitients seven sunned (two foi 
tlnee veus one foi tom voats and tom toi live v eats) (WncconeO 1’aIIu 
tive (olostomv tm advamed e ises does not piolonc lite and the opei alive mot- 
t ilitv is mueli in e itoi than with an .ibdomumpeiiiie.il leseilion in opei able eases 

The degtee ot tumoi extension lias an nnpoit nit heating on the outlook 
Dukes divided his eases into tlnee trumps Clump \ piesented wall involve 
ment but no spiead bevond the seiosa (Fur I2(>1 Gioup 11 lind involvement 
ot the wall and spiead bevond the seiosa but no u'gionnl Ivmpli node involve 
ment and Gioup G tevealed spiead t hi ouch the wall, involvement of the 
seiosi ami metnstases to the lecmnnl Ivmpli nodes Gahnel found that of Ins 
patients m Gioup \ *10 pel tout smvived ovei live veais of those in Gioup 
11 lil pei cent lived toi live veils and of those in Gioup C theie was onlv a 
20 pei cent liveve.u smvival In Gunnell’s senes ilso usuic Dukes’ elnssifi 
cation the patients m Gionps A 11 and C had 100 11 and 2.1 pei cent five 
vcai smvivals, icspeetivelv 

The piesenee oi ahseuce of Ivmpli node metnstases is piohahlv the most 
ditieal smcle faetoi m the piognosis ot eueinoma of the Inigo bowel (Table 
XXI 1 hut fmtliei qualifications of node involvement should he made If the 
node lies pist above the jmiioi, the piocnosis is fm Dot toi than when the node 
metastasis has extended up to the point of the ligatutc (Goidon-M atson) 
With heatme liietastases tumoi is plniouslv m othei locations and the opcia 
t ion is palliative latlici than emative 11 theie is involvement of nodes below 
the neoplasm, the significance is ominous because this means that all nodes 
above the tumoi have been implicated and that letiogndc extension has 
ocelli led 

The funding of the tumoi is also of pi Agnostic value tlnee giadcs being 
moie pinetieal than fotti Jfetnstases mciease piopoifionatclv with the ginde 
Signet-ling mucinous caicinomns (as eontinsted to colloid caieinoma) have a 
high ginde (Gunnell Rnifoid) In oui hospital thev have tended to oeciu m 
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Prognosis 

Dahntl found that m 100 untreated patients with carcinoma of the lectuni 
the mean duration of life after the diagnosis had been made was fourteen 
months Fortj the per cent Ined less than one jeai, 75 per cent Ined less 
than two jears, and 90 per cent lned less than thiec jears Tlic locition of 
the lesion has some beaiing on prognosis carcinoma of the right colon Ins the 





Mprrjcnti mu de onI> 11 retire cnti Invasion to tlic roro i 

i* minion through the »oroai and ImoKcmrnt of the regional Ijmph wolf 


!•» m*' 
and < 


,Cs * ° u tl°oh of all carcinomas of the large bowel, and carcinomas of the ra 
um ns n group ha\e the worst prognosis The fhejear survnals found b\ 
' Ser(v right colon, 72 per cent descending colon 63 per cent and Mg 
tnot< colon -14 per cent Cattcll (1944) reported that 55 per cent of his pa 
s with carcinoma of the colon showed no cudencc of recurrence between 
and mne sears Has den reported a scries of mnets eight patients m whoi i 
Thiru ,n °^ 0r,,,e ^ rcsoc * lon for carcinoma of the rectum had been done 
t ■. , 1T ,' * Wo or P<r cent sunned without evidence of disease from fi\e to 
fifteen scars 
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In 24 per cent vein invasion was present and jet there was no evidence of 
lymph node involvement Yeiv eommonh, however, um invasion accom- 
panies lymph node metastases Nerve sheath imasion is usually found m ad- 
vanced eases In Seefeld’s Unity patients with perineural and endoneural 
sheath involvement, the Ivmph nodes were also involved m tvventv (60 per 
cent) A goodh proportion of these patients develop local recurrence As 
confnmation of the impoitance of these gioss and micioscopic findings, Lahev 
(1945) found in his large senes of caicmoma of the lectum that if Ijmph node 
involvement and blood vessel invasion ueie absent and the lesion vias limited 
to the bowel, 90 per cent ol the patients sunned and v.eie well foi the vears 
or moie With Ivmph node metastasis the five-vear suiviv.il late was 37 pei 
cent and if othei stmctuies were involved, 30 pei cent Blood vessel invasion 
proved to have a veiv ominous prognosis ioi onlv 14 pei cent sunned five vears 
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Table XTI PrOGNOSis of Cafcinoma or I »ke Bowrt o Basis or Cumcal ami 
Patuologic Factors 


OCTLOOF 

C11MCST FINDINGS 

I ATHOLOGY 

cross \ Microscopic 

h xeellcnt 

No fvmptoms Tumor movable 

anl rmall 

l olvpoid , limited 
to lionet avail, 
not circura 
fcrential, car 
cinoma arising 
in polyp 

Type A (Dukes) 
no metastfl'es 
no vein in 
Tasion, no 
perineural 
sheath invasion 
losv grade 
tumors 

lair to coot 

1 

No ivmptoms Tnmor fixed or 

oxeent local not 

an eight I© 9 I©"S 
i than to pounds 
no perineal pain 

I artial circum 1 

fcrcatial le ion 
polapoil j 

. 

1 

No perineural 
sheath inva«mn 
no vr sel in 
va ion type N 

1$ or C 
(Pukes), no 
node involve 
meat or on\v 
node involve 
mrnt m the in 
mediate vicimtv 
of tumor 

I oor 

Weight !o s Tumor fixed ' 

greater than to j 

pounds pain in 
perineal region 
and thighs 

Circumferential 
lesion — deeply 1 
excavating 
•ubmueo at 
extension vr 
rcl invasion, 
lymph Hole 
r"cta ta«es 

I crinenrvt sheath 

inva ion, vessel 
ms a ion Ivmph 
node mcta« 
taws Fignct 
ring type, type 
11 and C 

(Duhcs) high 
perc ntagchigh 
gra le tumors 

llopele * 

Distant 

Eirta ta*e« 

i lyings 

t on** 

1 1 ircr 
j Peritoneal 
implants 
l ara aortic 
lymph ro^es 
Pancreatic 
foguinat 




•Wrinisry lnvt-lv m «t f r nlUu'm* oriranv i) <■ r>ol n -re rlly jfj>e » Ixt 3 pr fno»l 
J-ut 1o»* Itfrrav c.r'rktlvp mortality T) r <rr*n Involve) *nl th'- d rrro ct ln»a«l n tire 
Imi'MUnl, C jtt-rronln* virrlca) proe** Jtn («h!ivt r f\Mnc trenliws pcrlnci! rr».vtion»> 
In-u I ti'V i ee tti <e r e ult Th* l j— t l rr nni i j-r liar e r U » \ re »-n * rr *1 wnrc 

*> </ 1 traction tnl U al lit} cr tie ruts n lrfu no* in noJJaie r|>rnt)ie rm rMJJtjr 

votingcr individuals C^rcmonns of the colon arc more difTerculnUd than the 
rcct-tl eircinoms The decree of invasion is related to the cradc The more 
undiFcrentmted the tumor the more invasive it Incomes Most of CSnmtellV 
tirade \ rnsr^v (f)uhes c!iv.ifir*iliohi were Grade I and very few wore Grade 
Iff Win invasion hv turao- often mens crave consequences \s Hr own 
indicated if at least three sections of the tumor art tahm and vein invasion is 
p-esfM, it ")U mvanahh V dtmnnvlnted mieroscojncatU When this cm 
drnre of involvement ts found in the furt»cal specimen and vet no metnstases 
were seen at operation there is s*ill a fair chance that ruta.sta.ses will develop 
within the live* tone hones or fotne otter orpati Itrown found 67 per cent 
of the patient* with irtrA\v«e U hr mvasusi ts tumor lad Tisecnl rnetastav-i 
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CARCINOMA OF TUB ANUS 
Anatomy 

The .tints, theoietie.ilh .in 01 dice, is .1n.1tom1e.1IlA ,1 shot I canal 15 to 25 
111111 in length aaIucIi i'\tenels itoin the sennlunai tahes to the outei siuface 
of the post ci 101 petmeum, ending the digesti\e tiaet 

Most nnpoitant among the constituents of the amis ate its nmsculai fiheis 
Athieh fotm the internal and external anal splnncteis Betnecn these splnnc 
teis tlieie aic ductlike stmctuics aaIucIi sometimes empty into tlie fibeis of 
the internal sphuictei 01 into the ciipts of Moigagm and that me lined, 
lot the most pait, Iia eolnmnai epithelium aaIucIi, in the picsenee of infection, 
can undeigo metaplasia to squamous epithelium The anus is coAOied by a 
stiatified squamous epithelium that extends up to the mucocutaneous 3 unc 
tion aaIicic abiupt tiansition to colunmai epithelium takes place External 
the skin of the amis is continuous Aiith the skill of the postenoi penneum 
The outei anatomic limits of the anus me foimcd by a cncle G cm 111 diameter, 
cent ei mg in the 01 dice The skm of the maigin of the anus is slighth 11101 e 
pigmented than the sunoundnig skill and has liunieious folds 

Lymphatics —The lymphatics of the anus communicate aboie with those 
of the rectal ampulla and beloiv Aiith the ljmpliatics of the^penneum (see 
La mpliaties of the Rectum and of the Penis, pages 577 and 768) Some 0 
the upper lymphatics of the anus may lead dnectly to the anoi octal 01 ie 
hjpogastnc lymph nodes (Fig 427) The mfeiioi poition of the anus ins a 
large subdetmic netAioik of lymphatics ivliicli sweep upward along the inner 
aspect of the thigh to end in the supeificml inguinal lymph nodes (r 'S 
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CARCINOMA OF THE ANUS 

Anatomy 

'Flic anus, theoictiealh an oiiltee, is anatomically a shoit canal 15 to 20 
mill in length which c\teiuls fiom the semilnnai tahes to the outei sutface 
of the postenoi penneiun, ending the digestive ti act 

Most impoitant among the constituents of the anus ate its musculai fibets 
winch fonn tlie mteinal and external anal sphineteis Between these splunc- 
teis theie aie ducthhe stiuctuies which sometimes empty into the fibets of 
the internal sphmctei ot into the civpts of Moigagm and that ate lined, 
foi the most patt, by columnai epithelium which, m the presence of infection, 
can undergo metaplasia to squamous epithelium The anus is coiered b} a 
stiatified squamous epithelium that extends up to the mucocutaneous junc- 
tion whete abiupt tiansition to columnar epithelium takes place External!} , 
the skin of tlie anus is continuous w ith the skin of the postenoi perineum 
The outei anatomic limits of the anus ate foirned by a circle 6 cm m dtameler, 
centering m the onfice The skin of the mat gin of the anus is slightl} mote 
pigmented than the suiiounclmg skin and has numerous folds 

Lymphatics —The lymphatics of the anus communicate above with those 
of the rectal ampulla and below with the lymphatics of the^perineum (see 
Lymphatics of the Rectum and of the Penis, pages 577 and 768) Some o 
the upper lymphatics of the anus may lead directly to the anorectal or ie 
hypogastric lymph nodes (Fig 427) The tnfeiioi portion of the anus ms a 
large subdetmic netw-oik of lymphatics which sweep upward along the innev 
aspect of the thigh to end in the superficial inguinal lymph nodes ( * ig 
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Incidence and Etiology 

Caiunoinas of the anus aie lelatiscly uncoinnion When t hey aie m 
eluded m the same gioup with caicinomns ol the lectum, they make up onh 
about 5 pci cent of the enlne gioup The incidence of caicinoma of the anus 
is highest in is omen (about 63 pei cent), while caicinoma of the icctum is 
most fiequcnt in men (GO to 70 pet cent) Tlieic seems to be some diffciciicc 
in the sex disti ibution, depending on sshethei the tumoi anscs in the pciincal 
or in the lcclal aspect of the anus Gabncl lepoited tsscnty-foui males in a 
gioup of twenty -nine patients with caicinomas aiismg fiom the anal inaigin, 
while he found twenty -tin ee females in a gioup of tssents-six patients with 
( ai unotnas at lsmg fiom the anal (anal piopei The gicatest incidence of cai 
emoma of the anus is lound between GO and GO seats ol age 
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in th» JiiMilnil s 

l’ic existing lesions ol the anus base been lepoited m a great mimbir of 
patients ( Hossei ) These pit existing bsious mi luth anal fistulas, condslo 
mas, and lumoiihoids, but although they might lontnbiite to the dcsclopnicnt 
of e.u c moma, t lit s cannot alss as s be t all* <1 pi cc am ei ous It sions 


Pathology 

Gross Pathology — Lath caiunoma of the anus is ofttu ltpu suiti d hs 
'-mall no. bib supi i tn i ills ubei it'd, at ( ol.. paint d bs (Siduit stiniidais i 
turn tinuid ssithin tin inal m.iigin ('an liiom.is aiismg wdlnii '1" ' 
usually exophytic and spiead ronsidc i.iblj mote in smfaee thin do t i ,,sr ^ °'j 
tin anal iiingm Inti malls tin tumoi m is < xt< ml hi math tin ,nl '* * 
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Microscopic Pathology — Most tumors of the anus are epidermoid carci- 
nomas having -vaitous degrees of diffeientiation Adenocaicinomas are verv 
raie Those tumois ansing exteinallj appeal to be more diffeientrated than 
those which develop in the anal canal (Galniel) 



I'n, I’l— Pilmin a>l< nor utlnoiru of tin iretum with teen, it Ijui, ' culm. irm tli nlro ni 
ln\ tMori in<I ulc r ritlon of th» unu*- 


Clinical Evolution 

Caiiinoma ot the anus develops unobti usrve 1\ and is usual!' not discover 
until ,i icar or eighteen months aftu onset fhie of the tnst svinptorns 
solved is })iunlus vvhirh mav lie associated with most of the benign eom r im 
of the mus teondv lorna fissuies, leueoplahni) As the tnnioi ciov s in • 
tenrsmu s not nheved In evacuation, ini' appeal I’mn and a h<avv s n a 
m the lowei ledum not lelieved In defeeation, ini' become imm 
notice ible and there mav he small repeated redal hemorrhages 

Common constitutional symptoms stieh as fever, weight loss, ancim. , 
asthenia are usualh absent unless tire lesion is fai aeh meed and is , f 

with considerable infection 01 distant mefnstases r l lie tumor ' ill 1'"'^^ 
itself in tire form of an liberating lesion with raisrel, great!} in' <>> ^ 

(Tig 1 ii), or on the contiarv ill tin form of an exophvtn r .thrr ‘ J 
larv grovvtji extending both on the petrrre.rl and the redal esprrts n 
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mu cosi and become ulcerated further abo\e in the form of an apparently 
separate rectal tirnioi flifes 429 and 130) It is, perhaps interesting to note 
that carciromas of the rectum seldom show retrogride submucosal extension 
to the anus When carcinoma of the rectum arises near the mucocutaneous 
junction it not infrequently fungates and ulcerates at the anus (Tig 431) 
Carcinoma of the anus invades perianal shin, ischiorectal fat and muscles of 
the sphmctei rather commonly Further extension maj result m invasion 
of the levator am the coccvgeus muscles the prostate, pelvic peritoneum 
base of the bladder, cervix uteri and broad ligaments (Keves) 



l 





1 E l 3 —Li 1 lcrmol l c.ucinomi svi in, 
pre anting u penetrating ulctr in the tecta! ampulla ThU c 
carcinoma of the rectum 


IIi-nSTATic SrruiD— lumors rtlncti dctclop swthin the mat cam] metas 
tasize \ta the Ijmphatics of the rectum to tlic perirectal nodes uhile the 
tumors "liieh detclop m the perineal aspect of the antis metastasize to the 
inguinal lymph nodes 
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tion clinically, but tins most often occuis m young Negioes who present a 
positive Fiei test In eveiy case a biopsy should be done in oidei to elimi 
nate the possibility that an eaily caicinoma of the anus does exist, though 
masked by a pie-existing ehionie mflammatoiy lesion 



1 i„ rn — 1 Surgfcil specimen of i luse e-cube lint comhloini of tlic nnut '' j. 11 ' 
mos ur jiittcm (Specimen conti Ibuted be Di Robert A Aloore Dcpirtmcnt 
\\ ishmj,ton Unheisitj School of Medicine St Louis Mo ) 

Treatment 

Evaluation of theiapj is difficult, foi usualh the munlici of eases icpoilcd 
is small, the tieatment vanable, and the follow -up shoit (Gattell) 

Slrgi n\ — Suigical tieatment, which is adv ised foi caicinoma of the amis 
langes fiom a simple economical lcsection without benefit of a co ostomv 
an abdonunopeiineal opeiation (Miles), followed bv a bilateial inguina ci 
section Obviouslv an economical icsection is moie often foi owm n o • 
lecun dices and has the disadvantage that it does not take cnic o t ic m 
metastatic implants An abdominopeuncal icsection implies an opcin no i 
talitv of at least 5 pei cent and the necessity of a peimanent eolosfoniv , 
it allows a consideiably laigci excision of the potential]} nnac ec 
its di am mg ljmph nodes Bilateial inguinal dissection is inc lea e< o 
this opeiation whence ci tlie nodes aie enlaigcd Some nut 101s at usi 

pin lactic inguinal dissection in all instances , ... 

Rvdiotiii rvp\ — Most attempts to tieat anal eaiciiioinas n ta< 
have been in the form of intei stitwl cuiietherapv oi indium app ' a 
means of a molded appaiatus These piocediucs have given 
with diffcient authois (Regarnl, Gabncl, Binklev ) 1 iev i.ne •* •' ‘ . 

of preseiving the anal splunetci and eliminating the ncccssi von 
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and obstructing the lumen Often the inguinal lymph nodes mil be enlarged 
only because of secondary infection, bnt their metastatic miolvemeiit is not 
infrequent 



Fin 43’’ — Extensive well differentiated epidermoid carcinoma of the anus shown primarily as a 
perineal growth 


Diagnosis 

Clinical Examination — In most cases of cat emoma of the anus the clinical 
findings ue such tint the diagnosis nny be irndc on clinical inspection How 
c\cr biopsy uill be necessaiy to differentiate in epidermoid caicmomn of the 
anus fiom an adenocarcinoma of the rectum which has invaded the anus 
Moreover examination should include exploration of the rectal ampulla by 
palpation or by an endoscopy whenever possible in order to establish the upper 
limits of the tumor There is of course no possibility of detecting internal 
metastascs Thorough inguinal palpation should always be done, however for 
involvement in that region may be discovered, and aspiration biopsy of the 
inguinal lymph nodes may be useful m resolving uncertainties in diagnosis 

Differential Diagnosis — 1/eZ«»oc<ircmo»i(is which arise in the anus usuallv 
M'c a history of a preexisting mole nml are characteristically pigmented 
Hemorrhoids which have become thrombosed and indurated mav offer difH 
culty m differential diagnosis but they arc rarely ulcerated Tuberculous 
ulcers are shallow, present soft borders and may be associated with fistulas 
They occur most often in young patients who have evidence of tuberculosis 
elsewhere Condyloma acuminatum which is probably of viral origin may 
grow verv large about the anus (rig 433), is rather soft, and microscopically 
shows localized papillary overgrowth but without invasion of undcrlvmg tissue 
The lymphogranuloma tcncrctim mav al<?o offer some difficultv m differentia 
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CANCER OF THE ACCESSORY ORGANS OK THE DIGESTIVE TRACT 


TUMORS OF THE SALIVARY GLANDS 
Anatomy 

The pm olid ijhnul, so designated because oi its lclalion with tho external 
aiulUon canal, is the hugest oi (he ma)oi sain at j glands It has an liicgulat 
fotm and is iound molded atound the \eitical bianeli of the mandible Its 
botdois <n e m i elation with the external acoustic meatus, the stcinoeleido 
mastoid muscle, and the mandible The deep pot lion of the gland occupies 
the letiomandibulai iossn Its postenoi stitfnce is in lelation with the stemo 
cleidomasloid muscle, the mastoid inocess, the postenoi belly of the digastnc 
muscle, nnd the stjloul piocess and muscles The autciiot smface is in iela- 
t ion with the massetci, the mandibului l.imus, and the mteinal pteiygoid 
muscle Ficquentlj the medial exlicnuty ol the gland extends bejond the 
stiloul piocess and tomes in lelationslup with the caiotid sheath nnd the 
lateinl phnrwigeal tecess The entne gland is enclosed in an emelopnig 
sheath ol supcificinl ccimc.i 1 fascia which is attached to the external acoustic 
meatus, the zj'gomatic piocess, and the glenoid fossa Antenoily this space 
is closed by the fused layeis of fascia which covei the massetci muscle and 
lom the buccophai jngeal fascia 

The secietion of the paiolicl gland is gathcied thiough an abundant nct- 
woilc of channels emptying into the canal of Slcnscn, which caincs the snlnn 
to the oial cavity This canal oiigmates in the substance of the gland, lollous 
an upward diiection to about 1 5 to 2 cm fiom the zygomatic ai oh, then turns 
foiwaid and tiavels hoii/ontally ovei Hie external snifacc of the massetcr, 
peifoiates the muscle, and opens into the buccal mucosa 

The paiotid gland contains m its substance the external caiotid nitcry 
with its tcimmal blanches, the postenoi facial vein, and, lateinl to these, the 
facial ncivc and its pes nnscima The facial neivc emcigcs fiom the skull 
tluough the stylomastoid foiamcn and immediately enteis the substance o 
tlie paiotid gland Within the gland the main trunk bieaks into two divisions 
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This advantage alone, however, would not support these procedures if thev 
had not shown some worthwhile results when the} wcie administered bv 
si died thei apists 

Ro ent genthe rapy does not seem to have man} partisans This lael of 
enthusiasm is in part due to the fact that the treatment is often prolonged 
and it results in uncomfortable perineal reactions They are, as a general rule 
rather radiosensitive epidermoid carcinomas, which, lil e other such tumors 
should benefit bv radiotherap} , but the great radiosensitivit} of the moist shin 
of the area requires protraction of the tieatment to avoid untoward effects 

The great disadvantage of radiation therap} in the treatment of anal car 
cinomas is the inability to treat the metastatic nodes which ma} be present 
in distant areas For this reason, radiotherap}, whenev er used, should be con 
fit cd to the treatment of those cases in which the chances of metastascs are 
mipiobablc 

Summary of Indications — 

Group I Tumors Rcstnctcd to the External Aspect of the Anu<t 11 ithoul 
Iniohcmcnt of the Rectal Mucosa — Thev arc usuall} well d fferenti ited and 
not likely to present l}mph node metastascs This group responds veiy well 
to radiotherapy Prophylactic groin dissection docs not seem to be justified 
because of the infrequent occurrence of metastascs 

Group II Tumors 11 Inch Iniade the Rectal Mucosa and Which Aie Likely 
to be Accompanied by Pelvic Mctastases — In these cases an abdominopeiineal 
resection of the rectum and anus gives the patient the best chances of a pci 
manent cure If the tumor is moderately undifferentiated as is commonly the 
case m this area, the Miles resection should be followed b} a bilateral groin 
dissection If the tumor is a differentiated one dissection should be carried 
out onl} if the nodes are clinical!} or pathologicallv piovcd 

Group III Extensile Inoperable Tumors — These lesions because of ob 
struction niav require colostom} and relief ot s}mptoms l>\ means of roent 
gentherap\ 

Prognosis 

The pto„iiosis of epidermoid carcinomas of the anus depends on several 
factors In the first place the degree of differentiation of the tumor will 
definitcK he related to its ability to metastasize Those tumors which arc 
htghl} differentiated infrequenti} present metastascs and will have the most 
favorable prognosis provided that the treatment given whether it is radio 
therapeutic or surgical is adequate Less differentiated carcinomas of the 
anus do not have such a favorable prognosis but ma} be controlled by a rad 
ical surgical excision In such cases the prognosis w ill be clarified b} thor 
ough studs of the surgical specimen and meticulous mv estigation of the muscle 
and Ivmph node involvement It is believed that a prophvlactic bilateral 
inguinal dissection should increase the chances of survival of patients with 
undifferentiated tumors Advanced cases alreadv presenting large inguinal 
masses ire hopeless 
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•big 43o —Schematic lepresentntion of Ijmpliatic drainage to the Ijraph nodes within the 
parotid and to those in the region of the submaxillar} gland Second relays from this area ieaa 
to node*! in the anterior jugular and spmal chain® 
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the tcmpcroccmcal ™d the eemeofacnl McCormick found tint the point 
of bifurcation of the facial nene lies posteriori} and slightly medial to the 
ascendin', ramus of the mandible two thirds of the distance between the angle 
of the mandible and the condyloid process ^ arntions of facial non e branch 
mj, and anastomosis arc common 

The suhmaxtllary gland is about one fourth the size of the parotid gland 
It extends f-om the lower boulci of the mandible to the h\oul bone It is also 
in relation with the postcnoi bells of the digastric muscle, the st}loh}om 
muscle and the m\loli\oid muscle The secietion of the subnnxilhn plana 
is canalized by the canal of "Wharton which after ti aiding for 4 to 5 cm 
opens on the anterior midline of the floor of the mouth 



The utbhngual gland is one third the sire of the suhinaxillarv gland md 
umsofjmntli levs than one tenth the sire of the parotid (.land It is 2 to T ctn 
in length and is 2 cm tint I it is found in the floor of the mouth immediately 
beneath the mmosi Tin sublingual gland is in rcl ition with the medial ns 
pcct of tin mnndibh the mylohyoid and the hsoglossiis and genioglossus 
muscles It is inclosed in a distinct fascial entering and is in intimate rein 
tmnship imdialh with the di ct of the suhmaxillart gland The secretion of 
the Mihlingu d gland is « unbred In a thm duet which opt ns m tin floor of the 
tnnulfi m xt t«» an*l si i h times into the duet of the submaxillar* gland 

Lymphatics —Tin sab* ir* glands base a large interlobular nctworl of 
hmphatifs nn-stome *m. in tin form of plexusis and follow mg the direetton 
of the 11<»«! u els rnd duels The lymphatics of tie porofid gland end ill 
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salivary glands This figure is disproportionately high because so many ma- 
lignant tumois aie lefeired to the Radmmhemmet The tine propoition is 
piobably neaiei that of Stem and Gesclncktei, who leported foi ty- two malig- 
nant tumors (17 pei cent) m a total of 241 cases 

T\bie XXII Anatomic Distpibution of 392 Mucous and SALiiAri Gland Tumors 
(From Stout, A P Texas State «T Med , 1946 ) 


Salivarj glands (parotid, 227, submaxillar} 37, sublingual, 1) 265 

Palate 64 

Lips (upper 1C, lower, 2) 18 

Rest of oral ca\itj and plmnnx 11 

Nasal fossa, sinuses, and nasopharjnx 7 

Bronchus 1 

Lacrimal gland 6 

Head and neck 16 

Other regions 4 


Tlieie aie a feu benign tumois of the salivaiy glands which need some 
special consulei ation The tnte adenomas aie laie (Ackeiman) , most of them 
m lealitv aie mixed tumois (McFai land, 1927) The cystadcnoma lympho- 
matosum, a laie salnaiy gland tuinoi, im auably anses fiom the paiotid gland, 
is encapsulated, \aues betMeen 1 and 6 cm , and usually involves the parotid 
substance toi a shoit distance On section it is soft and fluctuant and the 
suiface usualh levealx pooily defined lobules and small cysts lined by papil 
lifeious piojections (Mat tin) 

The tvpical benign mixed tumoi vanes m size, depending upon the duia 
tion of the disease It may exceptionalh leach huge dimensions (Fig 456) 
It is fiim, resilient, and not nifiequentlv cvstic Diffei cnees in consistency 
aie due to connective tissue and caitilage content On section it has a definite 
connects e tissue capsule, and the suiface of the tumoi not mfi equently pie 
sents a vai legated appearance Theie may be myxoid aieas, zones suggesting 
caitilage, cvstic changes (Fig 437), and giay zones of connective tissue pro 
lifei ation It is not infrequent foi small buigeoning nodules to extend out 
fiom the capsule, but they, too, aie sunounded by a definite capsule The 
tumoi is usually attached to and intimately associated with the gland, but 
lnvanablv poitions of noimal gland remain foi identification 

The malignant salivaiy gland tumor is usually much smaller than the 
benign valiant, its consistency depends on its cellulaiity and the amount of 
connective tissue The tumois which aie piedominantly made up of connec- 
tne tissue cut with mci eased lesistance and obliterate the noimal aichitectuie 
of the gland They glow into the skin and insinuate themsehes in the mfei 
stices of the sui rounding tissue wdiere they speedily become fixed to bone 
Those m the submaxillaiy aiea may invade the mandible and glow mto the 
surioundmg muscles (Fig 440) Not mfi equently malignant tumors of 
the parotid cause thiombosis of the external jugular vein and compiession 
of the external caiotid aiteiy The moie cellular tumoi is softei and cystic 
and may exist for a time within the substance of the paiotid, but with in 
ci eased giowtli it will ulceiate tlnough the skin and form a voluminous 
mass which is ulceiatmg, vegetating, and foul smelling It is pione to hem 
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the ljmph nodes found within the substance of the gland, and frequenth also 
a collecting trunl of lymphatics follows a downward and forward direction 
and empties m one of the retro\ ascular submaxillar} hanph nodes 

The ljmphatics of the submaxillary gland gather into one or two trunks 
which are drained by one of the pre\ ascular submaxillarv hmpli nodes Some 
of the deep hmphatics of the submaxillar} gland gather mto a collecting 
trunk which follows the facial artery and ends m one of the subdigastric nodes 
of the anterior jugular chain 

The hmphatics of the sublingual gland aie divided mto (1) those which 
arc drained by submaxillar} lymph nodes and (2) those which follow m a 
posterior direction have a long trajcctorv and finalh end in the deep nodes 
of the internal jugular chain between the digastric and omohvoid muscles 
Vcrj rarel} the hmphatics of the sublingual gland mas be emptied b\ sub 
mental hmph nodes (Itouvicre) 

Incidence and Etiology 

Snlivar} gland tumors aie rirc McFatland was able to find onh about 
400 of these tumors over a period of tw cnt\ five sears in most of the hospitals 
m Philadelphia Tumors of the major salts an glands should be classified 
with similar tumors originating from the mucous glands of the upper respira 
tor} and oral mucosa aiul also from the lacrimal glands (I igs 451 and 452) 
In 23 700 patients with tumors or tumorhke conditions examined at the Ra 
diumhemmct between 1921 and 1932 27C (1 2 per cent) had turnon of mucous 
and snli\nn gland origin (Ahlbom) The average age upon admission for 
130 patients with benign and semimnlignant tumors was 43 vtars and for 124 
with malignant tumors it was 52 }cirs There was no difference m the sex 
incidence in the malignant group but m the benign group there was a definite 
prcpondci mice of women 

Steiner icports the cxpei imental production of tumors of the sab\an gland 
in rats and „umoa pigs bv the use of carcinogenic hvdrocarbons Trauma 
mumps and infection do not cause sali\nr\ gland tumors 

Pathology 

Gros3 Pathology — The majot mucous and salivar} gland tumors are foi 
the most part found in sah\ar} glands The} aie also found in mam other 
locations such as buccal mucosa base of the tongue hard palate soft palate 
dvcolar rulge floor of the mouth pharv n\ sinuses trachea lip and bronchi 
1 rom these areas mixed tumors can arise which do not differ from those nr is 
mg in the parotid or submaxillarv gland Stout collected 227 tumors of the 
parotid tlurtv se\cn of the submax illarv and onh one of the sublingual gland 
(Table W1I) The parotid gland was b\ far the most commonh affected in 
a ratio of about 14 to 1 in Ahlbom s senes McFarland had 7 C 0 parotid and 
twcho submaxillan tumors in his scries Smith (1039) was able to collect 
onh eleven pnmarv tumors of the sublingual gland The benign mixed tu 
mors outnumber the malignant mixed tumors \hlbom lnd eights two in 
stances (42 per cent) of definite malignancv in 197 tumors of the major 
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follow-up w as continued fiom the initial symptom to neciopsv twentv-foui 
(50 pei cent) had lymph node metastases these metastases weie mamh in the 
submaxillai v lymph node aieas the paiotid legion the paiotid tnangle, the 
supi aclaviculai legion, and at times the mediastinum The malignant paiotid 
gland tumois metastasize fiist to a node intimately associated with the parotid 
and then imolve eeivical and supi nelai leulai gioups The nodes usually first 
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Fig 4 ** 

Fit. 43S — St mimalignant mucoepidermoid t^p*- of tumor of the parotid gland 
rccuned within a \ear of surgical excision 

r e 43^ — S< mini aliquant mucoepidei mold tumor lr> 

gra\i«*h white and fanl\ homogeneous with area 4 ? of mucinou- 


Tlie hslon 
tumor Is 


■ molted iiom the malignant submaxillai' neoplasm aie those m closest l 
tion to the gland and aie often confused with the piimnit tumoi ie s» > 
mental and caiotid hmph nodes aie minded somewhat Intel Illc ns 

tases are not too laie and tliei mat be extensile in spite of absence o c mica 
signs or si mptoms The leu uudifTeientiatcd cntcinomns, the malignant 
of mucoepideimoicl eaicinoma, and the cilmdiomatous laueti whicli is some 
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orrhage and spontaneous necrosis It speedily mv ides the sternocleidomastoid, 
massetcr, temporal, and pterygoid muscles It is not infrequent for the 
temperomaxillaiy articulation to be imaded eail> The superficial cervical 
plexus on the external surface of the sternocleidomastoid muscle can be sur 
rounded and compressed The malignant submavllarj gland tumors extend 
first to the cellular tissue and the neighboring muscles, including the digastric, 
mylohjoid, and even sternocleidomastoid The hypoglossal and the superior 
branches of the superior cervical plexus may be surrounded Extension along 
the internal prolongation ot the submaxillary gland to the sublingual gland 
can occur lhe tumor maj become adherent to the mandible and rather ex 
ceptionallj invade it (rig 440) 




Fig 436 Pig- 437 

riff 4 G — Benign mixed tumor of the parotid gland of several y ears duration 
Fig 43'— Surgical specimen of the same tumor as shown in Fig 430 presenting large 
i or central cystic degeneration f.ote that the tumor is enclosed In a fairly well defined 


Met \st me SrREin — It is usually reported that metastases of salivarj 
gland tumors are rare, and there is no doubt that the malignant variant of 
the mixed tumor is much less malignant than malignant tumors in general 
■However, if these malignant tumors are followed long enough, the} rather 
often develop ljmph node metastases Of eight} two patients with malignant 
mixed tumors reported on bj Ahlbom sixteen (20 per cent) had Ijraph node 
metastases on admission Later, over a period of several jears an additional 
eleven patients developed metastases to tymph nodes making a total of twenty 
seven (33 per cent) Ahlbom emphasized that of forty nine patients on whom 
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ti ”es dcs g^'iei rs m rdcnoia-c.nonn *”-c il.e ones which most frequently 
ictus’ 's re T w 1 type '« particularly prone to give pulmonary metastases 
Gere-" hr. ' metas. '«i< a’v r, oji^r pone ’liv-ohi runt arc not too rarelv 
' Jlrliisr”"' 

Microscopic Pathology — Tin classifier! on of s’lmrv gland tumors is con 
:\ s. .c T 'c I.'-’'* ' coni s n of tK viiv'rv slav'd i< n tumor m which the 
be’ ; i , i" t • s hss Innic.i than the i.sf'd he non tumor and the malignant 
i"~ ' < \<s la o’ — * man the ..s .'1 teilig’an* tumor There is no sharp 

im c ' ; ; a 1 ttvt.e * f e Penis., and malum -"it v '>mnts There is nil litter- 
ed ate gw in i v;> c 1 the ti. i o- :« not ontspohenlv malisinnt and neither 
< mirl' ir’ It. av "-e'uct" it iv t tot as.rsire to distant organs However. 
>" n « s , dr e~o ,n tin taolu .ion mat mVe several years There are 
■\i > ' t -.i,s ~ni th-T’o « ■'niH' did to ‘he same tvne of tumor which unices 
; e t ’ s> f\ * o i d’”e'ut e\t’. *‘o- •. pathologist. It is thereiore thought north 
wh l 0 •,-> c •, .a de :« i 'livt < 1 issirea’ion of the sHiv try gland tumors 
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f>. ,, j , 1 im 1 Tito Invui m. mm w found most frequently m the ptrotn 

-tool nrobmlv rareh ir'ses from the sahv try gland itself and undoubted!' 
ones ini ii mi Pi ni meoi.s blood vessels Tin hrnphanaioma is rireh obeen < 
L- tot is ir.se iro n ntty tissue m the region of the parotid gland and do not 
differ from hponns round elsewhere True mftim.ms oi the sain an - 1,1 ^ 
ire very r. re'anse probablv m nmny instances from duct epithelium amt an 
composed miero«eopmilv of the same type of cell The oncocytoma ( > 
rdcno.rn - ' his a ditmite capsule and once removed rarelv recurs u P l7 l 
tUii-j ejstcdi mmo 1 > nplw unfomm arising from the parotid sa narj = nn 
has a debatable histogenesis Kraissl believes that it arises from a cu a 
and proliferation of the orbital inclusion or that areas of saln.arv g an r 
may become enclosed m parotid ind pieparotid hmph nodes during am ^ 
develop nert. ^larlm feels that it irises from heterotopic rests - ,cr L 
leally these evstadenomas have a charaeteiistie appearance v\ nc i ca 
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1 IH -110 — Semlmatlgnant c\ tin Iromatous tumor of sctcn joars duration nrlslnc from llic rub 
maxltlary glan l and llrcctljr Imadlnc the mandible 






le9ion however had been excised from 
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easily lecogm/ed They aic composed of two elements, epithelial and lym- 
phoid, intimately associated (Fig 442) These papillaiy epithelial stiuetmes 
,u c embedded in lymphoid stiom.i u Inch may' contain geimmal eenteis The 
pioicclions aie lined by tall, nonciliated, eosinophilic epithelium 

The ime mi reel Illinois aie complex in natuie, but mnionty opinion holds 
that they aic entiieh epithelial in ongin (Dunet) Ahlbom belieies that they 


i is in 



Tig- 44o 


n„ 444 - 


Photomicrograph of a tjpical mixed tumor with well-differentiated gla 


loime hjalinized stioma (moderate enlargement) 

Pig 44*i — Photomicrograph of a recurrent tjpical mixed umor 
the pilmnry tumor (moderate enlargement) 


This exactl} resembled 
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Fig 413 

Fig 44 — 1 h atomic, rosraph of a papillary cjstadenoma ljmpliomatosum demonstrating 
the Intimate association of lymphoid and epithelial elements (low power enlargement) 

Fig 413 — Typical mixed tumor of the salHary glands presenting cartilage loose fibrous 
tissue and glands (moderate enlargement) 
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arise from the epithelium of adult excretory ducts, acini, and, peihaps it 
times from detached embryonal epithelial anlage Recently, Ilellwig has pro 
duced evidence that they are derived from misplaced elements of the noto 
chord on the basis of embryologic histologic, and topographic studies The 
typical mixed tumor is the most common tumor of the salrvary glands, and 
names given to it have depended either upon the predominant tissue or on 
the basis ot each tissue piesent, so that designations such as fibroepithelioma 
fibromyxoma, chondroma, etc , lia\e been used The cartilage which is present 
(Fig 443) indicates that the tumor is quite slowly growing, 55 per cent of 
Ahlbom’s mixed tumors contained cartilage, while only one ninth of the mi 
lignant tumors demonstrated its presence It is not infrequent foi these 
tumors to show small nests of cells witlun the cipsule, and it is not rare foi 
small stiands of tumor to form satellite nodules close to the mam mass which 
may not he discovetcd until suigical excision 



FIs -140 — Mucoepidermoid emlrnallgoant salivary gland tumor presenting squamous elements 
and cells producing mucin (no leratc enlarg mcntl 

Scvwnahfjnant lumors — The viucoepidei rnoul \ariant leccntly described by 
I ootc and Becker makes up approximately 5 per cent of the entne gioup of 
mixed tumors It has a characteristic histologic structure ami apparently 
arises from duct epithelium It is composed of two elements squamous cells 
and tumor cells producing muun (Figs 439 and 44G) Because of the pro 
duction of mucin, cystic areas may occur The mucoepidermoid variant does 
not grow, as a rule, much larger than 4 cm but it can become defimteh 
malignant and in its malignant variant it is more cellular and mav break 
through its capsule and invade contiguous structures The adenocarcinoma 
often designated as cylindroma evlmdroma type or basal cell carcinoma with 
hvalinc stiemn makes up 10 to 20 per cent of the salivary gland tumors of 
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the paiotid and submaxillai y gland Micioscopieally its appcaiancc is chaiaclei- 
istie with ghmdlikc stiuctmcs supei ficially lcscinblmg the cystic type of basal- 
cell caicmoma and often containing small amounts of mucus within its center 
(Fig 447) It is often associated with hyaline stioina but nevei with cartilage 
This tumoi is much mote malignant than is geneially suspected, and nucio 
seopically it \eiy fiequcntly gives use to pci menial sheath involvement (Fig 
448) (Quattlcbaum) Such licive nnohement piobably accounts foi the high 
peicentage of facial paiahsis seen in this gioup 

Highly Malignant Tumois — The cpidnmoul caicmoma is one of the most 
malignant tumois of the salivan gland, although foitunatelj laic It glows 
lapidly and is fanlv undifleientiatcd (Fig 440) It is often associated with 
considerable infection It should be emphasized that thcie me malignant salivaiy 
gland tumois which, because of then unditlcientiation and rapid giowth, aie 
impossible to classifv , oven with the most meticulous histologic study 

Saicomas — Saicomas of the paiotid gland me e\ticmely inficqucnt It is 
intci eslmg that m nnalwing the litciatuic, the peicentage of saicomas in each 
given senes diops pi ecipitouxly as the pathologic study becomes moie cntical 
Most lepoitcd saicomas of the salivaiy glands aic actually highly malignant 
tumois of epithelial oiigin (Fig 450) It is uitcicsling that Stout and Dunet 
lepoitcd no saicomas in then huge senes 

liccuncnce of Sulnaig (Hand Turnon — The lccuticnec of mi\ed tumors is 
one ol (hen most common and diseoncei ting chaiactci istics Such lecmrcnccs 
fiequcnth take many yeais and may be the lcsult of scveinl factois There 
is no doubt that many salivaiy gland tumois have inconspicuous satellite tu- 
moi nodules neai bv At the time of opciation, paiticulaily m the legion of 
the paiotid, the suigcon, aiiMous to conscivc the facial lieivc, may cutthiougli 
a small stiand of tumoi, leaving a nodule to develop slovvly r and make itself 
clinically appal cut, usnallv aftei a long penod of time It is also possible that 
multicenti ic oiigin in some instances is the cause of i eminences If the tumoi 
is shelled out of its capsule, small peisisting bits of tumoi may lemam within 
that capsule Fecuiienccs may r also appeal m the opeiative scar or m the 
legion of the piolongations of the paiotid gland (pharyngeal or massetei) 
They may also appeal in the caiotid legion due to tumoi within ly'mph nodes 
In the legion of the submaxillai y gland, vvheie complete suigical removal of 
the entne gland is possible without disfigurement, recunences aie lare when 
the opeiation is radical A recuirence usually has an evolution moie iapi< 
than that of the pnmaiy tumoi If facial paialy'sis appears a month or so 
aftei the lemoval of a tumoi of the paiotid gland, it is probably the iesu t 
of recuncnee The micioscopic appearance of even the fifth or sixth leciu- 
lence with very few exceptions is monotonously similai to the pnmaiy tumoi 
(Fig 445) In a few instances the recurrent tumor becomes rapidly invasive 
and takes on very malignant characteristics, but the original neoplasm in t icse 
instances is usually one of doubtful malignancy 

Clinical Evolution 

The benign mixed tumors of the salivary glands show variable speeds of 
growth, but their usual duration before examination is invariably long (aver 
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the pat olid .mil subm.ixillai x stand Micioscopic.illx its appeal nncc is ehniactci- 
lstie with glandlike stinetiiies supeifieiallx lesembling tlic cxstie txpo of basal- 
cell enicmoina and often containing; small amounts of mucus within its centei 
(Fig 447) It is often associated with lnnlinc stioma but nexei with cnitilngc 
This tuniot is much nioic malign.int than is gcnoialh suspected, and mioio- 
scopicallx it x 01 \ fiequcnth gixes use to pci menial sheath lm oh ement (Fig 
44S) (Quatllcbaum) Such neixe lmohcmcnt piohihh accounts foi the high 
peicentage of facial paiahsis seen in this gioup 

Ihqhhl Mahqnant Tumoi \ — The cpuhimaul caicmoina is one of the most 
Jiinligiiant tuniois of the s.ilix.ux gland, although foitunalch laie It glows 
lapidh and is fanh undiftcicntiatcd (Fig 440) It is often associated with 
eonsideiahle infection It should lie emphasized that thcie aie malignant salnan 
gland Illinois which, because of then undificiontiution and lapid giowtli me 
impossible to elnssifx , men with the most meticulous histologic stud} 

Saicomas — Snicomas of the paiolid gland me extiemelx infioqiient It is 
liiteicsting that in anahzing the litciatuie the peicentage of saicomns in each 
gnen senes diops pi eeipitoush as the pathologic studs becomes moic cntical 
Host icpoitcd .saicomns of the salnan glands me actimlh Juglih malignant 
tumois of epithelial oiigin (Fig 430) It is niteiesting that Stout and Dmict 
icpoitcd no sm comas in then Inigo senes 

Ihcuncncc o] Sain am Gland Tumor* — The leemienee of mixed tumois is 
one of then most common and disioneciting ehaiacteiistics Such lccuiienccs 
liequenth take mans seals and nun bo the lesult of scxcial factois Thcie 
is no doubt that mam salnan gland tumois base inconspicuous satellite tu 
moi nodules neni In At the time of opeiat ion, pai tieulnih in the legion of 
the paiotid the suigeon, anxious to eonseno the facial neno, maj euttlnough 
a small stiand of tiimoi, leasing a nodule to dexelop slowh and make itself 
elimealh appaient usnalh aftei a long pci md of time It is also possible that 
multieentiie ougin in some instances is the cause of i eminences If the tumoi 
is shelled out of its capsule small peisistmg hits of tumoi max lemaiii w’lthm 
tint capsule Recitn dices max also appeal m the opciatne scat oi in the 
legion of the piolongations of the paiotid gland (phaixngeal oi massctei) 
They max also appeal in the eaiotid legion due to tumoi within Ixmpli nodes 
In the legion of the submaxillaix gland, wbeic complete suigical lemox'al of 
the entue gland is possible xnthout disfigmement, leeuucnccs aie iaie when 
the opeiation is ladical A lecuuencc usuallx has an exolution moic iapid 
than that of the pnmaix- tumoi If facial paiahsis appeals a month oi so 
aftei the lcmoxal of a tumoi of the paiotid gland, it is piobablx the lesult 
of lecuuencc The micioscopic appcaiance of exen the fifth oi sixth leeui 
lenee xx it h xeix fexx exceptions is monotonously similai to the pnmaix tumoi 
(Fig 445) In a fexx instances the lccmient tumoi becomes inpidix' mxasixe 
and takes on xeix malignant ehaiacteiistics but the onginal neoplasm m these 
instances is usuallx one of doubtful malignnncx 

Clinical Evolution 

The benign mixed tumois of the salixaiv glands show vanable speeds of 
growth, bid then usual dmation bcfoie examination is inxanably long (axei- 
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age seven vears) The first svmptom m practicallx all eases is a small, pam 
less lamp which almost impel eeptiblv increases m size If it is in the region 
of the submaxillary gland it is often dismissed as an inflammatory lesion of 
a region'll lvmph node However with increase in size there is unsightly 
facial asvmmetry and pam The tumors of the region of the parotid gland 
usinllv extend downward and appear as Jobulated masses on the lateral sur 
face of the necl If there i-> retroanneular myohement of the parotid bv 
tumor (Fur 453) theie ma\ be emersion of the lobe of the ear (Lederman) 


Fig in 



The benign mixed tumor, whether it arises from the parotid or submax 
illaiw gland is onl\ rarely the cause of death The huge tumors of the parotid 
region with phar\ngea! extension cause difficulty in mastication and deglu 
tition With inadequate surge m the tumors mas cientualh become malig 
nant and be the cause of death 
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the paiotid and s>ubi».i\ill,u y gland Micioscopically its appeai.incc is chaiactci- 
lstic with glandlike stnicluies supci ficialh lesembhng the cystic type of basal- 
cell caiemoma and often containing small amounts of mucus within its center 
(Fig 447) It is often associated with hyaline stioina but ncvci with cartilage 
This lumoi is much mole malignant than is gencially suspected, and micro 
scopically it veiy frequently gi\cs use to pet incut al sheath invoheinent (Fig 
448) (Quattlcbaum) Such nemo imohemcnt piobably accounts foi tlie high 
Iieicentage of facial paiahsis seen in this gioup 

Highly Malignant Tnmois — The cpulcnnoul cnicinoma is one of the most 
malignant tumois of the s.ilnaiy gland, although foitunately laic It glows 
lapidly and is fan Is undiflci entiat cd (Fig 449) It is often associated with 
ronsuleiablc infection It should be emphasized that thcic aie malignant salnaiy 
gland tumois which, because of then undiffeientiation and lapid giowth, aie 
impossible to classify, , c\ en w it h the most meticulous histologic study 

Saicomn <; — Saieomas of the paiotid gland aie exticmcly infiequent It is 
Intel estmg that m analyzing the litciutuio, the pciccntage of sai comas m each 
given senes diops piecipilously as the pathologic stud) becomes moie cntical 
Most lepoited saieomas of the salnau glands aie actually highly malignant 
tumois of epithelial ongin (Fig 450) It is into estmg that Stout and Dunct 
lepoited no saieomas m then latgc senes 

Rccuiicncc of Salnaiy (Hand Tumor', — The iccuiicnac of mised tumors is 
one of then most common and disconceiting chai.iclenstics Such lccurrenccs 
ficqncnth take many yens and mas be the lesult of sevcial factois Tlicie 
is no doubt that many salnaiy gland tumois ha\e inconspicuous satellite tu 
mot nodules neni In At the time of opciation, pai ticulailj m the legion of 
the paiotid, the suigcon, ansious to conscnc the facial neivc, may cut tin ough 
a small stiand of lumoi, leasing a nodule to dee clop slowh and make itself 
clinically appaient, usually aftei a long penod of time It is also possible that 
multicenlnc ongm in some instances is the cause of i eminences If the tumoi 
is shelled out ol its capsule, small peisisting bits of tumor may remain within 
that capsule Ilecun ences may also appeal in the opeiatne scar oi in the 
legion of the piolongations of the paiotid gland (pharyngeal or massetei) 
They may also appeal in the caiotid legion due to tumor within lymph nodes 
In the legion of the submnxillai y r gland, wlicie complete suigical removal of 
the entile gland is possible without disfigui cment, lecmrences are iare when 
the opeiation is ladical A i eminence usually has an evolution moie rapn 
than that of the pnmaiy tumoi If facial paralysis appears a month or so 
after the lcmoval of a tumor of the paiotid gland, it is probably the lcsu t 
of recuricnce The microscopic appearance of even the fifth or sixth reem- 
lence with vety few T exceptions is monotonously similai to the primal y tumor 
(Fig 445) In a few instances the recurrent tumoi becomes rapidly invasive 
and takes on very malignant characteristics, but the original neoplasm in t ,ese 
instances is usually one of doubtful malignancy 

Clinical Evolution 

The benign mixed tumois of the salivary glands show vanable speeds of 
growth, but their usual duration before examination is invariably long (aver- 
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age, seven years) The first sjmptom in piacticallj all cases is a small, pain 
less lump which almost impel ceptiblv increases m size If it is in the region 
of the submaxillary gland, it is often dismissed as an inflammatory lesion of 
a regional ljmpli node IIowe\ei with increase in size there is unsightly 
facial asymmetrj and pam The tumors of the region of the parotid gland 
usually extend don m\ aid and appear as lobulated masses on the lateral sur 
face of tlic necl If tlieic is rctroauriculai maoUemcnt of the parotid b> 
tumoi (rig 453), there maj be e\ersion of the lobe of the eai (Lcderman) 


Fig 4 j! 



Ftg 4j°— Same patient as shown In Fig 4ol following surgical excision of the tumor 


The benign mixed tumoi whether it arises from the parotid oi submax 
diary gHnd, is only rarely the cause of death The huge tumors of the parotid 
region with pharyngeal extension cause difficulty in mastication and deglu 
tition With inadequate surgery the tumors may e\entuallj become malig 
nant and be the cause of death 
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The malignant tumoi of the sain ary gland glows much moie lapidly than 
the benign tumoi , evolution befoie examination is usually measured m months 
lather than in jeais The fiist sign of malignant caicinoma of the paiotid 
may be the piesence of a small nodule 01 zone of megular mduiation located 
just in fiont of the tragus 01 slightly below 01 abov e the angle of the mandible 
The skin becomes adheient to the subjacent tumoi and becomes depiessed 
It fiequently causes pain if the tumoi is in the legion of the parotid gland, 
the pain is pioduced by involvement of one 01 moie blanches of the facial 
neive This pain may ladiate down the blanches of the involved facial neive 



Fig «J — Tjpic-il eirlj benign salivan gland tumor ot the parotid gland with eversion of the 

lobule of the ear 

Raiely the tumoi s m the legion of the paiotid gland may invade the base < 
the skull to give mti actable pam and paialyses of vanous cianial nenes 
tumoi pioducmg laige amounts of connective tissue quickly causes retiac 10 
of the skin and fixation of deep stiuctuies with mci easing pain and it seldom 
ulceiates Infiltiation of the skill often foims a ventable collai of iron £ ^ 

457) which may immobilize the head in an attitude of toiticollis Tie s° 
tumors glow even more lapidly, tend to give facial paialjsis eaibei, an ai 
fiequently accompanied by seveie pam They may quicklj empt tluoug 1 
skin, ulceiate, hemoithage, and give use to foul discharge 
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age >etcn scars) The lin>t svmpton in praetie-*H% ail c~s*s is a ‘‘"'all j » tin 
Ust !u np i hi**h almost impcrefpMbU lr^-f m size It it is in the region 
of the submnxillars gland it is o'ten <1 smiled as ”n nf-nra^n legion 0 : 
a region”! Imph node Ilovcscr ; ith increase m sire tlc”c is u r '< gMh 
ficial wmmctrv and p”in The of tf c region of tie pa-o id clard 

ustnllv extend do m ”rd and ”ppe”r as lolmlate I n*. *cs on the lateral su* - 
fare of the nee' If tl « re i\ relroaunruhr msnh^rrt of tie parotid In 
tumor (I i„ 4"> >) there tnn he mrsni of the Join ot tie cir I * !e*“m*n 
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It .1 malignant luinoi ot the paiotid anses iiom 1 he massctciic pi obligation, 
(lie tumoi may picscnl itself ns a lesion of the cheek, and if it nifilliatcs the 
inassetei 01 ptongoid muscles 01 linohos the aiticulation of the teinpoio 
mn\ill.u\ legion, tiismus may appeal It also may extend fiom this location 
in a ictiogiadc fashion to imohe the facial none and to he associated with 
facial paialysis and tjpical metastatic adenopathy The tumoi may also nus o 
m the pliai ^ ngcnl pi obligation and thus the tumoi will lmlge into the phnijm 
The fust sMiiptoms ma\ lie piofound pain ladiatmg to the neck and eai and 
often then* is dssphagia, disphoinn and d\spnea 
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I IS l%— 11ns. P-Iiotlil Kluul tumoi of t\\ cnt\ -foul Jim's >»'> % Tni’s ’’if tci^'w'lSo 

son Mil times following intuit quite excision^ Pitient i eni ilns \u.U cmcci > Bol 

i \cj si on tnd poKtojKi iti\i imlfotlui ip\ (1 10111 l)txpilM»e ) and J 

I -<ir. ti conti i el oAncu 1^30 ) 


The piesenee 01 absence of paitial 01 eomplete pen ly s i s of the acl 
none is an impoitant iactoi which must ho caiefully noted m all tumois o 
the paiotid gland It is 1 datively inie for the benign mixed tumoi to cnllS 
paialysis by compiession of the neive (Fig 154 :) Only 2 ot 304 paf ien s 
benign oi semimalignant tumois dec eloped facial noise pnialjsis * 

It is picscnt m about one thud of the malignant tumois but ma ) 110 0 ' 
in the caicmomas oiigmnting deep within the gland oi in its in 01101 , 

The paialysis is penphcial m tjpc Eaily paialysis may he locni/c o 
one ot the two blanches (the tcnipoioccmcal and ceivicofacia ), m , 

tumoi glows, the paialysis becomes complete It is usually cue o pc i ^ 
sheath involvement, but m ceitam instances compiession none may n 
these changes Aftei opciation, when the paialysis is cue o com 
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weight loss It the tumoi anses m the region of the paiotid, it may ulceiate 
through the external jugular, and, on rare occasions, even ulceiate into the 
external carotid aiteiy and cause hemonhages Not infrequently, hroncho 
pneumonia may occui as a terminal event 

Diagnosis 

Clinical Examination — The clinical diagnosis of a typical hemgn salivaiy 
gland tumoi is not difficult The tumoi s of the parotid gland are not attached 
to the skin oi undei lying struetuies and often have a somewhat bosselated 
suifaec and a vanable consistenci , depending upon then cellulai make-up (Pigs 
436 and 453) These benign mi\cd tumois aie usually nontender, firm, and 
somewhat lesilient The tumois m the region of the submaxillary gland bare 
sinnlai physical signs 

In examining tumors of the submaxillaiy gland, it is valuable to do a 
bimanual examination with one hand on the gland and the other within the 
mouth If a mixed tumoi of this legion does not grow towaid the buccal 
cavity, the floor of the mouth is fi ee and nonelevated With continued growth, 
the tumoi lncieasmgly elongates the gndle of the mylohyoid 

At times it may be difficult to detennme whetliei the tumoi anses within 
the anteiomfenoi portion of the paiotid oi m the submaxillaiy gland This 
is of pmctical impoitance, foi it may determine whetliei opeiation will neces- 
sitate excision of poitions of the facial nerve If this diffeientiation is kept 
in mind, the point of origin is usually lesolved at the time of operation 
Bimanual palpation with one fingei m the mouth and the fiee hand on the 
external suiface of the tumoi also may be helpful m establishing the point of 
oiigm The buccal piolongation of the paiotid is behind and aboie the orifice 
oi the paiotid duct, and by buccal palpation, association with the antenoi 
lioi dei of the paiotid gland can easily be demonstiatcd 

It is only when a salivary gland tumoi has an unusual onset that the 
diagnosis becomes difficult A small, inconspicuous, soft, rapidly growing 
malignant tumoi of the paiotid gland may have its onset with facial paralysis 
The fust sign may be enlaiged ljmph nodes in the neck The mixed tumoi 
of the paiotid may also aiise fiom the massetenc piolongation m which tie 
tumoi is exposed as a lesion of the cheek Its oiigm is fiequently lesohec 
by intiaoial palpation and pliaiyngoscopy 

The malignant salivaiy gland tumois, paiticulaily in the legion of tie 
paiotid gland, vaiy consideiably m then clinical manifestations The tumoi 
may gne the lmpiession of an inflammation m a lymph node oi a chioiuc 
uiflammatoiy lesion of the paiotid gland Latei in their eiolution the iapic y 
giowmg malignant tumois of the paiotid gland ideal a finable, vegetatin n , 
hemoiihagic growth In malignant tumois of the paiotid, the uppei cervica 
and supiaclaviculai zones should he investigated The nodes mtimatelj asso 
mated with the paiotid gland may be difficult to distinguish clmicallj 
438) Examination of the l egion.il nodes m submaxillaiy gland tumois s ion < 
include those m close pioximity to the gland, the uppei ecivical anc 
supi aclavicular nodes 



CXNCFP OF DirrSTHF Tr \CT 


637 


alone, fncnl paialysis nny paitially oi completely disappear and conversely 
11113 come into e\istencc postoperatn cly from edemi surrounding the ner\e 
md then quid ly subside Complete ficnl paialysis may also result from 
purposely sicnfieing the nciic it the time of operition If 1 malignant tumor 
of the pirotid mses in the rcti opirotidnn spice 1 syndrome characterized 
by parily ses of the ninth tenth elcienth twelfth md s\mpithetic non es mav 
ippeir The symptoms ind signs due to this in\ol\ement in the rctioparotidnn 
space Ime been dcilt with in the section on cmccr of the nasopharynx It is 
also not rire to find cutaneous anesthesia in the juxtaparotid region due to 
the destruction of supeificial cutaneous ner\e filaments 


m 


Fig AS " — Postoperative recurrence of a milignant tumor of the parotid gland flrmlj fixed 
to underpins structures Skin is attache 1 and the tumor surrounds the neck as a collar of 
Iron 


Malignant subma\illar\ 0 lind tunors can in\ ide the periosteum oi bical 
into the cayity of the mandible where they ma\ compress or lmadc the dental 
nene and cause pain lefcrred along the jaw to the region of the eir and temple 
The malignant tumor of the salitary gland m its npid growth and ex 
tension may metastasize to the regional nodes and infrequently to lungs 
bones and other distant organs Usually hoyyeyer death is caused by a ntim 
her of factors The tumor may uleerate through the surface and become 
infected This in turn results m secondary anemia sepsts and subsequent 
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parotid gland and the ordinal y benign mixed tumois aie usually easily diag- 
nosed Any unusual variation of eitliei the benign 01 malignant tumor may 
be extiemely difficult to mtei pi et, and an incisional biopsy may have to be 
done At the time of opeiation, a frozen section may be studied (Benedict), 
but this, too, may be difficult to diagnose, and it may be necessaiy to await 
paiaffin sections 



Fit, 439 —Bilateral oxtensne spherical pulniomrj metastasis from a cjlimliomatous tjpe of 
paroti 1 tumor There ncic no sjmptoms of lung incitement 


Differential Diagnosis — The acute inflammations of the paiotid gland can 
be mistaken foi tumoi Howevei, usually the paiotid gland is diffusely in 
lolxed and tender, and there is fiequently tenderness of the othei paiotit 
salnaiy gland The submaxillary gland may also be involved by m amma^ 
tory piocesses, and it is not too infrequent to find either gland piesen m D 
secondait changes due to the piescncc of stones within then main ducts 
these calculi, tlieie is increase m size and considerable induration of t ie on 
gland Fiequently there aie paroxysms of pain which coincide uiti men 
These painful enses aie usually accompanied by 7 veiy lapid sue mg 0 
gland and tend to lecui at shorter and shoitei time internals Between i 
the pam ceases The calculus can often be felt by 7 caieful bimanua cxnI1 ”^^ 
tion oi it may 7 be seen on roentgenogiaphic examination It may c impos 
to canalize the excretory sain aiy canal and inject lipiodol localise o ^ 
stenosis secondary to the inflammation Inflammations, particu ai i 0 
submaxillary gland, can occui without foimation of stones ecausc 
adliei once of the gland, diagnosis of tumoi is often made 
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It is often olnious tint i primary tumor of the salivary glands exists, but 
it may be difficult to determine whether this tumor is a benign or ft malignant 
mixed tumor This determination is extiemclj important particularly when 
the tumor arises m the parotid gland, for the treatment of a benign tumor is 
much more conservative than that of a malignant Table XXIII indie ites 
some of the main differences It is true that there arc some cases in which 
it is impossible to differentiate and the decision must rely on a biopsy 


Tabie Will DtnEiFvmTiON Uftwffn IIemcv a*>d Muion \st Sui\ai y Gland Timors 



BFNICN 

MAI lOXANT 

Clinical history 

Kate of growth 

Sex 

Ago 

Pain 

Slow (years) 

Moro frequent m females 

Peak before 40 years 

Usually absent 

llapid (months) 

No essential dilurtncc 
leak about GO years 

Invariably present 

Physical examination 

I- nation 

Facial nerve paralysis 
(Parotid tumoral 
Consistency 

I rccly movable 

Unusual 

Firm cy«tie nodular 1 

Often fixed to skin, deep 
structures, bone 

Common (about 33 per cent) 

May be stony hard 

Gross pathology 

\\ ell circuniscnlxal capsule , 
often shows cartilage I 

Is o capsule invasion of bone 
and contiguous tissue 

Mctastascs 

Never 

ltnther frequent (lymph 

nodes lungs bone) 


Roentgenologic Examination — If the tumor is large and there is any sus 
picion of involvement of contiguous bony structures, the roentgenologic cx 
animation maj Tevcal destructive processes in the base of the skull, the z> goma 
or the mandible Sialograph} may be useful as a roentgenologic procedure 
to demonstrate the presence or absence of distortion or involvement of the 
parotid salivary gland Lipiodol is injected bj a cannula inserted in Stcnscn’s 
duct Stereoscopic roentgenograms arc tal on immediately afterward The 
findings have been well summarized b} Ivimm “Tumors situated in the mc 
mity oi the gland, uithout actually involving it, may cause a defect m the 
glandulai shadow which is frcqucntl} associated with lack of or paitial visual 
ization of the smaller ducts m the affected region Usuallj, the margin of 
the gland is well demarcated and this fact, together with a uniform radio 
density of the parenchjma ordinarily signifies a sccondarj effect due to 
pressure On the other hand the actual involvement of the gland by tumor 
is manifested by abnormal markings of the ducts and by lack of a demnrea 
tion between the glandular parenchjma and the tumor The ducts are irreg 
ular in then contour and distribution and may be visualized only partiallv 
if at all Often, the parenchyma shows an irregularity in the radiodensitv ” 
Biopsy— A biopsj of a malignant ulcerated lesion of the salivary gland 
may be done without difficulty The nonulceratcd salivarj gland tumors pre 
sent a problem however, for in the obviously malignant or bemgn lesions 
which are to be treated by surgery biopsy does not seem indicated For the 
lesion in which the diagnosis and point of origin are debatable an aspiration 
biopsy may be diagnostic The papillary cystadenoma Ivmphomatosum of the 




csx< 1 1: 


G42 

almost entnoh influenced bs t ho picscncc of the facial none which is mti- 
nmtelj assuei.it ed with the gland 'With .111 oIimous hut opeinble mnhgnnnt 
tuinoi which lias caused 1 icial p.u.ihsis, a ladieal piocedmc is indicated and 
tlioic should lie no hesitation 111 pci millionth saci dicing the facial none 
^ hen 1cg10n.il hni])li node enlaigenicnt due to a malignant tumoi is pioscnt, 
then i.ulieal leseetion oi the gland togethei with block dissection of the ic 
gional hinpli nodes is wauanted A11 ob\ mush benign tumoi of the pniotid 
gland bungs u]> the question ot whethei to shell it out 01 lcmose it with its 
0 ipsiile It seems leasonable that ssheiiesei it is possible the tumoi, togethei 
with its capsule and a minimal amount ol sui lounding noinial pm otid tissue 
should be lemoved 

A not delinitih malignant but opeiable tumoi located 111 the legion of 
the paiotul gland should base a fanh unheal leseetion without saeiifieing the 
lneial none if possilile In otliei instances the tumoi ma\ lie nitimatoh asso 
eiated with the laenl none so that complete snigieal cxtiipation will be 1111 
possible without damage to it It li 0/011 section pun os the tumoi malignant, 
t he decision should be to used the iaeial none It the tumoi is one of the 
oslindiomatous sanets and the patient is i.ithei soling, then also a mdical 
uitliei than oonsoisatiso excision should piobnbh be done If the neoplasm 
is 1 tspual benign mixed tumoi an attempt should lie made to eonseisc the 
taeial noise At tunes lomplete paiotideetoms mas base to be done, but if 
the technique ot Italics is used the noise e.111 be spated The decision 11111s 
be extiemels diflunlt and mans taetois such as the age of the patient, the 
pathologs ot the lesion and the location ot the tumoi mas base to be esaluated 

In eases 111 sslneli a t.u ml painlssis lesults 1 1 0111 the opeiation, ail adequate 
lid sutuie 't the innet and outei oantlius 1 educes the palpelnal (issuic and the 
possibilities ot infection of the cornea 

Uoi x 11.1 \ 1 111 k vi s —Although l.idiotliciaps has been applied suecesstulls to 
the tie it incut ot salts. us gland tumors, an appiaisal of its tme s.ilue lias not 
been possible due to lack ot couelation ssitli the pathologic entities A sizable 
senes ol i.ises tieated bs ladiotheiaps with histologic studies and sufficient 
tollow iqi is set to be piodueed 

The 1 adiosensitis its of salisais gland tumois mueases with then eellu 
lauts uni eonsequentls the benign mixed Illinois leact loss fasoi ibis and less 
lapulls than the moie cellulai malignant tumois In p.utieulai the eslmdiom 
atous s anets of seniimalignant tumois of the salisais gland shoss fas 01 a e 
icsponse to madiation Kadiot hemps should peihaps be emplosed as tie 
pnmus tie it incut 111 tumois of the semimalignant s allots sslien tlicie is eei 
taints that the snigieal piocedmc will be a failuie 01 smgieal ticatment is 
otheiss iso eonti amdieated 

On the basis of the mdiosensitis its shown bs some of these tumois, 
Alilboni lnii emplosed and adsocatcd postopeiatise ladiotheiaps It is 011 
opinion that if ladiotheiaps is to be used it has to be 111 sufficient amounts 0 
attain total steuli/ation of the tumoi and that this laigc dosage "oulc no 
pistified sslien the tumoi has been lai gels excised If, boss esmi, the tumoi ms 
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Specific infections of the salivary glands are unusual Tubei luIosis mav 
be present m i parotid node but is seldom primarv within the ghnd Sypluhs 
is e\en rarer than tuberculosis Only tertiary syphilis can simulate cancer, 
there is diffuse mduntion and sometimes enlargement of the Ivmph nodes 
with adherence to the si m However, this process has a -very slow evolution 
without facial paralysis, is nonpamful, and infrequently bilateral Anothei 
specific eudence of syphilis is a positive serology Actinomycosis is an ex 
tremp rarity which can be diagnostd either bv examination of the seen turn 
in tlie ulceration or by biopsv Tin re is no facial paralysis the lymph nodes 
ate not often enlarged and theta may be some trismus If fistulas exist the) 
exude jellowish pus In both the fistulas and the ulcerations typical snlim 
granules may be observed on the smear 

Utilities disease is accompanied bv a sviumctricil Inlatci it swelling of 
the nccl which often simultaneous!) involves the pirotid submvvdhiy and 
sublingual sain ary glands and, m addition, tl*e p d itme labial and 1 icnmal 
glands Thio disease is a verv stow 1) progiessive process without fiend paialvsis 
In a few instances a primary ulcerated si in ramnoma paitieulail) in 
the region of the parotid gland could be confused with a malign mt sdn tr\ 
gland tumor If the si in carcinoma is earlv, the diagnosis is not difficult but 
if it is ad v* need and the history is poor the clinical diagnosis mav be obscure 
Biopsy, however usuilly clarifies tins question 

Metastatic malignant lestons m the lymphatic tissiu aiound the parotid 
and submaxillar) glands give the most difficulty m diffcicntial diagnosis, the 
greitcr majoutv of these metastases arc found in the latter location In 
the region of the parotid gland shin carcinomas and melanomas arising from 
the eve can metastasize to the preauncular lymph node oi nodes dircctl) 
within the substance of the parotid ghnd Tarlv, the metastasis is usually 
manifested as a well defined nodule The shin carcinoma or the melanoma 
may have been treated ycais before and the sear may be inconspicuous thus 
an erroneous diagnosis of a primarv parotid salivarv gland tumor may be 
made In the region of the submaxillar) gland metastases are usually de 
nvtd from the shin ora) cavitv or sinuses (Tig 441) The tumor arising 
from the oral e vwlv mav come from the Up, floor of the mouth, gingivae or 
buccal mucosa but a primary lesion may exceptionally be found m the nasd 
fossa nasopliarvnx or oropharvnx It is also possible at times foi metastatic 
fvmphosarcomn to be taken for a primarv lymphosarcoma of thi salivary 
rJand \spiration biopsv of the submaxilhry nodule frequently rev cals meta 
static epidermoid ivwuwnn In vare instances primary tnmois fir from the 
oral cav itv mav metastasize to the submaxdlarv lwnph nodes 

Treatment 

Sum Hi\ — ' The host ticatnient for the majouta ofsilnai) |,1 uid tamai a 
it t snroienl excision If the tumor whether it hr hempn or mili„nmt arises 
within the submatillars plain! there ore no important neiRhhorinf. structures 
susceptible to mjurt amt tliciotore radieal rcmotal of the trnnoi is indicated 
For the tumors whieh arise in the reemn of the parotid ^laml tuatment is 
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TUMORS OF THE PANCREAS 
Anatomy 

The pamitas is a gland which extends fiom the second portion of the 
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duodenum to the spleen, following an almost transversal direction at a 
hi 1 ght of the fust two lumbai ceitebrae f v ' tr >0) It measures 15 t 
in length, 1 1 o 5 cm in height and abo‘ ’ - thickness anf f 

li i egiihu Mil face The pancreas is usu, 

Mini I lie tail The head of the pancreas is 
id I lie duodenum The bodv and J 
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been incompletely remosed or there is csidence of post operatise recurrence in 
a tumor of the scnumalignant or malignant variety a thorough course of 
roontgentherapy is justified as the only additional recourse 

Prognosis 

The prognosis of sails ars gland tumors changes according to the pathol 
ogy and the tjpe of treitmont gi\ en In the benign mixed turnout parties! 
larly in the region of the submaxillar} gland which hase had a wide excision, 
the percentage of recurrences is negligible (Dochcrtj) If, howeser, surgers 
is limited, particularlj in the region of the parotid gland where an effort is 
made to asoid faciil none paralysis the incidence of recurrence is high The 
pciccntage of recurrences increases the longer follow up is continued for these 
tumors base been 1 noun to lecur twentj and esen fort} }eart, after remo\al 
The tjpc of excision done is prohablj just as important as the microscopic 
appearance of the tumor There is no doubt that if attempts arc made to pre 
diet rtcurrcncc on the basis of lustologj alone mam eirois will be made Foi 
instance, the experience of "McFarland (1943) is often quoted He submitted 
mixed tumors to twentj five competent pathologists and as) cd them to answer 
the question "Do sou think this tumor will recur V' The answcis were onlj 
r i2 per lent correct In 400 patients with mixed tumors on whom follow up 
was carried out b> McFarland, 100 recurrences (23 per cent) appeared 
\inetj si\ of these 400 patients were lost to follow up, and if thej aie elirni 
uated the rate rises to 32 per cent The recurrence rate for v group which 
was followed for fnc sears was 40 per cent, and of those which were followed 
sc\ tn s oars the recurrence rate w ns os er GO per cent 

Surgical treatment of the malignant mixed tumors has a scrj poor sur 
s is al rate Stem and Gesclnchtci report fis c s ear surs is als in three of ts\ cut} 
three patients Hint re had ei„ht fisc sear surs is als m thirts one patients in 
whom excision had been done and who reccised postopentisc radiation 
theraps Ahlbom reported on thirts fisc patients treated bj excision and 
radiation fourteen of whom were well and alisc after fisc scars 

Hadiolluraps alone foi benign mixed lumois mas cause temporars disap 
pearmce or diminution in size of the tumor, but tho\ gcncralls recur Irradia 
tion alone for the malignant tumors gisos sanable results \lilbom reported 
nine of tbirts nine patients treated ssith radiations alone ssho sscre swthout 
disease after fisc scars The results from radiothcrapi also depend upon the 
pithologs The epidermoid carcinomas hasc the poorest prognosis, while the 
tumors which resemble the basal roll carcinomas or base a papillars esstic 
structure base the best There arc alwnss a few patients m whom the re 
spouse to radiotheraps is unexpected 
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the head i» m direct relation with numerous vessels of the portal and ca\al 
svstems The posterior suitace is co\ ered b* the ligament ot Treitz The bodj 
is antenorh in direct relation with the stomach and posterioth with the aorta 
and the left hidnca and suprarenal gland The tail has \ er\ \ ariable relations 
but it is usually in direct contact with the spleen 



The pancreas is a racemose gland similar to the salmrj glands and is 
formed b\ secreting acini, each one of which constitutes a pancreas in minia 
turc The secretion of these acini is canalized toward the canal of A\ irsung 
which extends from the tail toward the head of the gland In addition in 
most instances there is an accessor* canal the canal of Santorini which is 5 
to 6 cm long is found in the upper half of the head of the pancreas and ends 
independent!* in the duodenum The main pancreatic duct enters into the 
duodenum in conjunction with the common bile duct to form a common termi 
nation (ampulla) in about 53 per cent of the cases In the rest there arc *an 
ous other anatomic arrangements At the point where the main duct empties 
there is a smooth muscle sphincter 

The blood suppl* to the pancreas is demed from the superior pancreatico 
duodenal the inferior pancreaticoduodenal, and the splenic arteries The 
principal \eins accompan* these arterial branches In the celiac region there 
is a rich plexus of ncncs which is formed b\ the svmpatheties in the right 
aagus These ner*e trunks are related to the numerous ganglions which are 
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the bile ducts Autopsy statistics, how cvci , <u c moi c aceui ate today because 
complete dissection of the bile and panel catic duets is fanly fiequently done 
Caicinonia of the head makes up approximately two-thuds of all the malignant 
tumois of the pnncieas Caicmoma of the body piobably makes up about one 
foui th of all the caicinomas of the panel eas The number of eases of caicmoma 
of the body as compaicd with caicmoma of the head of the panel eas is somewhat 
dctci mined by the stage of the disease because tcimmally caicmoma of the body 
may have extension to the head 

The islet-ccll tumois of the panel eas make up a small but distinctive gioup 
of neoplasms Then incidence is a mattei of conjectuie Whipple (1942) found 
134 lepoited in the liteiatuic The incidence at autopsy vanes somewhat accoid- 
mg to the thoioughncss of the examination and the ability to lecogmze the tumoi 


Pathology 


Gross Pathology — In caicmoma of the head of the pancicas, the pnmaiv 
tumoi is haul and the head is defoimcd by a nodulai mass On cut section the 
pancicas is loplaced by homogeneous tumoi obliteiatmg the noimal lobulated 
panel catic tissue The canal of Wasting and the common bile duct aic often 
obsti noted and, at times, invaded by neoplastic masses The obstiuction of 
the common bile duct is often associated with caicmoma in the lymph nodes 
along the biliaiy tinct This neoplastic lymph node involvement lcsults in in- 
vasion of the duct wall (Kaplan), which, m turn, fixes the duct and permits 
its compicssion instead of meie displacement Because of the complete oh 
sti notion of the common bile duct, the gall bladdci is usually distended, and 
the hvci, too, is mvaiiably enlarged, its coloi langmg fioin daik giecn to 
olnc yellow' The longei the biliary obstiuction is piesent, howevei, the 
smallei the si/c of the livci and the gi cater its connective tissue content The 
bile ducts within the liver are always found dilated and tlicic is mci cased 
mtci lobulai and mtialobulai connective tissue In the eaily stages of the 
biliaiy obstiuction the bile is thick and inspissated, only latci becoming pa c 
and thill 


Cancel of the head of the pancicas tends to lcmam fanly well locali/cc, 
foi spiead is blocked by the duodenum on thiee sides, by the proximal ttans 
veise colon, and bv the posteuoi wall of the abdomen Spread to the pen 
toneal cavity is lestucted because the head is in contact with the peritoneum 
in only one small aiea ncai the lower maigin of its anteuor suiface 

With spiead of the tumoi, the head of the pancieas becomes fixed by 
inflammation oi neoplastic connective tissue These adhesions fiimlj one 101 
the caicmoma to the stomach, the duodenum, the Itansverse colon, ant 
diapluagm, it also mvaiiably becomes adheient to the ictropanci catic tissu 
and veitebral column The lesser omental cavity becomes smallei 9 1( j sc ac ^ 
hesions may even cause a partial pylouc obstiuction With fuithei at vane 
of the disease, the caicmoma infiltiates the musculatuic of the duo ® nU ’ 
stomach, or tiansvcise colon, and this may icsult in mucosal edema an u 
tion It can even penetiate thiough the diapluagm to implant on the p cu 
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divided into two groups the superior, composed of the suprarenal splanchnic 
and juxtaceliac ganglions, and the inferior, formed by the aortic, mesenteric, 
and renal ganglions The anterior and inferior surfaces of the tail and body 
are covered only by peritoneum, the anterior surface facing the lesser pen 
toneal sac, and the inferior facing the general peritoneal cavity 

Pancreatic heterotopia is not at all unusual Castro Barbosa collected from 
the literature 4 10 cases in winch pancreatic tissue was found in 28 per cent of the 
cases in the wall of the duodenum (usually in the submucosa), 25 per cent m 
the stomach, and 16 per cent in the jejunum, rarer sites included the ileum 
mesentery , omentum spleen, and gall bladder 

Lymphatics —The lymphatics of the pancreas are very rich, having numer 
ous communications with the lymphatics of the duodenum They follow the 
interlobular spaces and come to the surface of the gland, where they follow 
the direction of the vessels and are drained by the following trunks (Bartels) 

(t) The trunks of the left side empty into the nodes of the hrlum of the 
spleen, the nodes of the pancreatic or splenic ligament, and those nodes found in 
the superior and inferior border of the tail of the pancreas 

(2) The superior trunks for the most part dram the body of the pancreas 
Thev follow an upward direction and end in the superior pancreatic lvmpli 
nodes 

(3) The inferior trunks also dram the bodv of the pancreas and emptv into 
the inferior pancreatic the mesenteric and the left latcroaortic Ivmph nodes 

(4) The trunks of the right side are divided into two groups (a) the an 
tenor lymphatics, which follow the anterior surface of the head some toward 
the mfrapjlone Ivmph nodes the others downward toward pancreaticoduodenal 
and mesenteric lymph nodes (b) the posterior lymphatics, which arc emptied 
by the posterior pancreaticoduodenal lymph nodes and the latcroaortic Ivmph 
nodes on the right side (Fig 461) 

Incidence and Etiology 

Carcinoma of the pancreas is a relatrvely rare neoplasm, making up onlv 
1 to 2 per cent of all forms of Lancer It predominates in males in a ratio of 
about 4 to 1 and occurs mainly between the ages of 30 and 70 years (peak age 
incidence in both sexes approximately 60) It is practically never found in 
patients less than 25 years old There is no evidence that chronic pancreatitis 
alcoholism or syphilis have any ctiologw significance in the production of 
carcinoma of the pancreas 

In 14 000 autopsies at Johns Hopkins University, there were fifty cases of 
primary carcinoma of the pancreas of which twenty eight occurred in the 
head seven m the bodv and ten in the tail, and in five most of the pancreas 
was diffusely mvolv ed (Duff) It is difficult to obtain an idea of the true inci 
dence of carcinoma in the different parts of the gland for carcinoma of the 
head of the pancreas is mo^t frequent m clinic,*] material but carcinoma of 
the body and tail predominates in autopsy material (Duff) Undoubtcdlv also 
minv cases diagnosed as carcinoma of the held of the pancreas arise within 
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Onlt a small percentage of the islc(-ccU Illinois aie caicmomas, and these 
metastasize fust to legion, d hmph nodes and lnci 

Microscopic Pathology — Caicmomas of the panel eas can be dnided into 
tlnec it pcs tliose a using fiom ducts, acini, and islet (issue The caicmomas 
ansmg fiom tlic ducts aie In lai tlic most common They aic often accom- 
panied b\ \ei\ pioinincnt conncetne tissue icactlou and tlic picluic is easily 
confused bt blockage of the mam duets The cells of the aemi aie fi agile and 
tend to be effaced bt the pioccss de\ eloping within the ducts If the neo- 
plastic piocess blocks the ducts foi any length of time, the acmai cells dis- 
appcai completeh On tlic otliei hand, the colls of the islands aie rely ic 
sistant and capable of piolifeiattng and eonseiwng then stiuetmal ehaiac- 
tensties (Fig 4G2) Theie mat be consideiable dilatation of the ducts which 
can be ctstic m naluie and theie mat be papillait enfoldmgs of the e]iitheluim 



mg 402 — Photonwciognph ot a ^cll-dlfftientiitcd ulenooai emomi of tluct origin tilth nbrosls 
iiid persisting islet tissue (low-poner ciilarffcmcnt/ 


At times theie mat be focal aieas of squamous metaplasia which can also c 
mistaken foi caicmomas ansmg fiom acini, but if enough sections aie ta veil, 
then duct ougm becomes appaient The tumois which anse fiom acini aie 
much fewei m numbei and lesemble acini, and aieas of tiansition etween 
the turn oi and the glandulai acmai tissue can be obseited 

The laie so-called cystadenoma ansmg fiom the ducts of the paneieas 
appeals most frequently m the tail In 1937, Toung found only fits 111 10 

lecoids of the pievious setenteen yeais at the Massachusetts Geneial ospi a 
These tumois show typically a niultiloculai cyst, the entity of wluci is me 
by papillomatous tegetations They stnlongly lesemble the seious cys a eno 
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and pericardial surfaces The tumor often surrounds the portal vein, causing 
at times, thrombosis followed by ascites 

Carcinoma of the body and tail of the pancreas presents a large noduhi 
mass which readilj becomes fixed to the \ertebral column and promptly in 
\ol\es the retropancreatic tissues It maj cause thrombosis of the splenic 
•vein and infarction of the spleen Posteriori}, sptead maj extend to the dia 
phragm, the left suprarenal gland, hidnej, and spleen The involvement of 
nerve trunks is also common in carcinoma of the body of the pancreas because 
these neives (celiac plexus) are in intimate relation to the bod\ Involvement 
of nerves also occurs in the tail and head of the pancreas, but not as frcquentl} 
Carcinomas of the bod} and tail are commonl} associated with venous 
thrombosis (Sproul) In an extensive review of the literature and a careful 
studv of a large group of cases, Sproul noted that 56 per cent of the patients 
with carcinoma of the bod} or the tail had at least one thrombus and 31 per cent 
had multiple venous thrombi These figures are starthngl} high On the con 
trar} if the carcinoma arose in the head, venous thrombi occurred in onl> about 
10 per cent of the patients Kcnne} found that carcinomas accompanied with 
multiple venous thrombi were of the mucinous t} pe 

The islet cell tumors are usuall} situated in the bod} or the tail and ma} be 
v\ ithin the substance of the gland or located on its surface About one fourth of 
them appear at the head of the pancreas or at the junction of the bod} and tail 
Islet cell tumors arc well circumscribed and usuall} rather small, vaomg from 
a little over a millimeter up to 2 centimeters The} have a reddish gra> color 
which contrasts sliarpl} with the lobulated }elIow of the pancreas The} ma} 
exhibit considerable fibrosis and calcification during their evolution because of 
regressive changes W hen these tumors become malignant, which is rare the} 
break through their capsule and invade the surrounding tissue Multiple 
adenomas occur in about 10 per cent of the patients (Holman) 

Metastatic Sipfvd — Mctastascs from carcinoma of the head of the pan 
creas most commonlv involve the regional Ivrnph nodes The Ivmph nodes in the 
region of the head of the pancreas become fused b} direct invasion of the 
tumor, and the hepatic duodenal chain of nodes becomes involved and ma} 
form large nodules of tumor in the neighborhood of the hiluin of the liver 
later the mesenteric, preaortic, and posterior mediastinal Ivmph nodes can 
also be involved Blood borne mctastascs to the liver as a rule are made up of 
rithu small nodules which do not enlarge the organ Other mctastascs to lungs 
ind bones arc not unusual In a senes of ninety mne autopsies on patients 
d}ing of earemom i of the head of the pancreas, Levon found mctastascs to the 
Ivmph nodes in fiftv and to the liver in fift} nine cases Three presented 
suprailnviculnr Ivmph node metastases 

In contrast to the tendenev of the carcinomas of the head of the pancreas 
to remain locali7cd, those of the body and tail metastasize widelv Tumor 
spreads antenorl} to the peritoneal surface and then metastasizes to the nodes 
surrounding it thus forming a large tumor mass made up maiulv of nodes 
Widespread metastases particularlv to the liver, lungs and bone are invari 
ably present 
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of the color of the unne and the clai eoloi of the stools There is obstiuction 
of the bihaii tree with dilatation of the extra- and nitiahcpatic ducts With 
these changes tlieie may be an appaient enlaigement of the light lobe of the 
lner and the gall bluddei nun become palpable (50 to 65 pel cent of the cases) 
In a fanh high peiccntage of the cases, pain accompanies carcinoma of 
the panel eas, but it seldom precedes the appeal ance of jaundice It is often 
continuous and tends to radiate to the light uppei quadiant At times the 
pain has a eolicki natuic, c\en m the absence of concomitant gallstones (about 
20 pci cent of the patients ha\c associated gallstones) 

Emaciation is a constant finding In a few weeks the patient may lose 
twenti oi thnti pounds The muscles lapidh become atiophic and there arc 
piofound metabolic distuihances initiated In piolongcd cholemia and exten- 
sile lnei damage This icsults m a natuial tendenci to hemonhage, and, 
teiminalh bili.uy infection is common 

CaiLinoma nf (hr Ilochi of thr Pamicns (Pam Pi edommates ) — These tu- 
mois glow silenth, tend to metastasize eaih because of then extensile close 
lelation to the pentoncal caiiti and because of this often picsent a mass m 
the epigastimin This mass is made up mainly of metastatic nodes m the 
legion of the piimati caicmoma With fuithci deielopment of the tumor, 
infi ingement on the abundant nene plexus in the legion of the body causes 
pam fChauflaid) Moigagni icpoited a case m which the intense pain was 
descubcd In the patient as compniable to dogs teaung mini the supenor 
poition ot the abdomen In cancel of the bodi discs of pain occm without 
appaient leason often taking place tlnee oi foni horns aft ei eating It is 
lelieicd In sitting up and leaning foiwaul oi In hmg on the light side with 
the legs diawn up and bending foiwaul at the hips, it is inci eased by a re- 
cumbent position piobabh because the solm plexus antenoi to the icrtebial 
column is placed undei tension Usualh these pains aie of slioit duration 
(fifteen minutes) lmt max oeeui moie than once in a twenti -foot houi period 
The\ can be ien iegulai oi \ei\ mcgnlai The pain is usually moie severe 
at night and makes sleep impossible Ultimately these cusesmay either take 
on a pai oxx sinal chaiaetei oi be angioid m chaiacter, complicated by lomitmg 
In these instances the patient icsts immobile, the aims ineit and the face pale 
and shows mnikcd anxicti and feai of imminent death The pam often ex 
tends thiough to the back and ladiates to the scapula but its most peimanent 
location is the epigastiium Nene mioliement at times is accompanied y 
pigmentation of the skin, suggesting melanosis 

Weight loss is often rapid and occurs m neatly ei erv case Obstinate con- 
stipation is fiequent It is not too unusual to find an enlaiged lnei m eleien 
of sixteen patients the lnei was enlarged (Duff) The spleen may also o 
enlarged due to mfaiction Jaundice is piactically neiei piesent excep 
terminally 

Carcinoma of the Tail of the Panel cas — Cancel of the tail of the panel eas 
has the most insidious deielopment of all the pancreatic carcinomas Usua y 
emaciation asthenia, lague indigestion, and anorexia pievail T e ini lc 
symptoms are frequently caused by metastases to the peritoneum, lungs, ones, 
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mns of the oun , rarely thex do become malignant (Lichtenstein), but it nvay 
be xery difficult to determine microscopically xvliether they arc benign or 
malignant They are usuallj rather small but occasionally attain a fairlx 
large sue These true tumors have to be distinguished from the pseudocjsts 
which max occur following trauma ox infection With blockage of the ducts, 
retention cysts appear and occasionally thex max result fiom defectixe de 
xclopment or be associated xxith polycystic disease of the kidney 

Histologically, islet cell tumors should resemble the islands of Latigerlians 
They should haxe a definite capsule and compress the adjacent pancreatic 
parenchxma (barren) Their fibrous encapsulation is at times incomplete 
and thov arc usuallx quite xxcll x asculanzed Special fixatives and stains ue 
necessary to bring out the histologic details (Benslex Bay ley, Oomori\ the 
special stains showing that tliex arc composed largelx of abnormal beta cells 
Infrequently islet cell tumors aic malignant, but the criteria of malignancx 
ate somewhat debatable It has been shown that even invasion of the capsule 
01 blood \csscls docs not necessarily indicate malignancx Hanno behexes 
that onlx those cases which show mxasion of neighboring organs or definite 
metastases arc malignant It is possible that xears would have to elapse be 
fore metastases appeal in some cases (I lantz 1940) It is possible that lictci 
otopic pancreatic tissue in the duodenum stomach, jejunum mesenterx spleen 
gall bladder etc max gixe use to carcinoma 01 by pet functioning insulin 
produting benign or malignant neoplastic tissue (Castro Barbosa) 

Clinical Evolution 

Cnrcuionifi of the llcad of the Pancreas (Jaundice Pi (dominates ) — The 
nch sxniptomntologx of cancel of the panel cas is aboxc all else a function 
of the extension of the tumor and sxniptoms are due to comptcssion or in 
\nsion of neighboring organs Therefore the clinical picture xancs according 
to the site of origin of the tumoi The onset of cancel of the head is insidious 
Often there is a preliminary period of u eight loss asthenia slow digestion or 
\aguc indigestion gaxseous distention and nausea In some rare instances 
the appearance of tenacious anorexia introduces the illness These phenomena 
howexcr arc not too alarming It tiles the appearance of jmmdjcc or the 
sudden manifestation of a pnnful cnsis to provol c a realization of actual illness 
The jaundice which accnmp uues a cancir of the pancreas has a xerv dis 
tinctne evolution It max be preceded bx an acute digestive episode nsso 
ciated with vomiting or diarrhea lmt more often it develops slowh and is 
consequently unobserved even hx the patient It appears first on the mucous 
membranes and the palms of the hands lmt gradually becomes generalized 
reaching a maximum intensity nftcr a period of several wcel s The yellow 
color of the shin deepens little 1*\ little passing from a light xcllow to a dark 
saffron and in certain instances to a greenish 01 olive color veiv rarclx a 
veritable black jaundice occurs Whntevcr its intonsitv the jaundice pre 
dominates generally on the face the region of the genital nr,, ms and Jmea 
alba The jaundice is characterized bv its persistence It does not regress 
"'tit jaundice joim/m is usually severe The patient often notes deepening 



654 


c \NcrR 


cmoma of the body and the tail, excmciatmg pam is often piesent Occasion- 
ally pain is piovoked by abdominal palpation Careful questioning concerning 
the type of pam may give information which will suggest involvement of the 
celiac plexus (see Clinical Evolution) A high incidence of venous thiombi 
may suggest the diagnosis 

In suinmaiy, caicinoma of the body 01 tail of the panel eas should be sus 
pected in males between 40 and 60 yeais with a palpable tumoi mass in the 
epigastiium, extieme weight loss, pain, and penpheial venous thiombi 

The diagnosis of islct-ccll adenomas is probably nevei made when symp 
toms of hypoglycemia aie absent If the symptoms of hypoglycemia and the 
clinical pictuie aic substantiated by the tjpical laboiatory findings, then the 
suspicion of islet-cell tumoi can be nuituied 
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101 — ' Widening of the loop of the duodenum with extensive mucosal destruction and 
luritj of the third portion of tile duodenum due to invasion bj carcinoma of the pancrea 


Roentgenologic Examination — A laige tumoi of the head of the pancreas 
may displace the fiist and second poitions of the duodenum to the light am 
the tlmd poition downwaid Widening of the duodenal cuive alone is not 
diagnostic foi it may be piesent m asthenic individuals or it maj laiely re 
caused hj an nnemjsm of the pancreaticoduodenal oi snpeiioi mcscnteiic 
aiteiy oi aoita Inegulanty and defoinutj of the pyloins and duodenum 
can oecui fiom mfiltiative encioachinent (Fig 463) Obstiuction of the pi Joins 
oi of some pait of the duodenum (usually the thud poition) is a late finding 
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and other organs In carcinoma of the tail of the pancreas pain, although 
not nearly as common as m the body, ladiates invariably to the left hypo 
chondrium and left side of the chest Jaundice almost never occuis An ab 
dommal tumor is one of the most common findings 

Islet Cell Tumors of the Pancreas — The symptoms which oeciu with islet 
cell tumors are those due to the overproduction of insulin It is impossible 
to say what proportion of these tumors arising from islet tissue are func 
tional — perhaps 70 per cent However, practicalh all the patients m the lower 
age groups who have been reported on had svmptoms of hypoglycemia The 
size of the tumor bears no relation to the degree of hvperinsulimsm These 
symptoms are protean in nature derive mamlv from nervous ay stem disturb 
ances, and can be divided into tlncc stages (W auchope) With slight hypo 
glycemia there is fatigue, lassitude indefinite restlessness, indmaluse These 
are followed by symptoms suggesting compensatory secretion of adrenalin 
pallor elamy perspiration, palpitation, tremor of the fingers fear sensation 
of hungei lowered temperature, and increased pulse rate and blood pressure 
The thud stage resembles alcoholic intoxication with clouded sensor mm double 
vision staggering violence and hvsteria These advanced svmptoms are 
easih confused with epilepsy or alcoholism Blood sugar mav be very low 
during an attacl Brain changes similar to those described in patients ic 
ceuing ovei dosages of insulin have been leported (Mahmud) If the tumor 
recurs after surgical removal of a carcinoma of islet cell origin, then hypo 
glycemic symptoms, may appear with the recurrence Benign islet cell tumors 
infrequently cause death In malignant islet cell carcinomas death is caused 
by a combination of hypoglvcemic reactions and wide dissemination of the 
neoplasm 

Diagnosis 

Clinical Examination — Carcinomas of the head of the pancreas are usu 
ally easily diagnosed bv the progressive, obstinate, unrelenting jaundice which 
is usually accompanied by pam and piofound weight loss The laboratorv 
findings all give evidence of complete biliary obstruction with acholia a rising 
icterus index, and large amounts of bilirubin in the urine The liver is fre 
quently palpable and rather smooth the gall bladder is enlarged in a high 
percentage of patients , no m iss is felt m the region of the pancreas W’hen 
obstructive jaundice and pain, digestive disturbances and rapid weight loss 
occur in a male about CO years of age carcinoma of the head of the pancreas 
should be stronglv suspected 

Carcinomas of the body and tail of the pancreas are rarelv diagnosed be 
fore surgical exploration or necropsv In Ransom’s series (1935) only three 
of sixteen eases were correctly diagnosed preoperativ elv In Duff’s group of 
nineteen, cases none was diagnosed Jaundice is practically never present in 
carcinoma of the bodv of the pancreas except terminally In about one half 
of the patients a palpable tumor mass is present in the subumbilical region or 
m the region of the left hypochondrmm It is hard quite sharply limited 
and gives an impression of resistance If it is fixed to the vertebral column, 
it mav be adherent to large vessels and mav therefore pulsate In both car 
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tests of external paneitatic function aie soinoulmt complicated, thei lm\c 
In on dr tailed leeenth In Bauman Table XXIV stiiiiiiinn/es some of the in 
foi iiintion wlueli can lie framed In labotatoij examinations of the duodenal 
eontents In nnnieioiis instances, liou c\ ci , m spite of the most laieful dintc.il 
and lotnltrenoloiric examination, difleieiitintion nun be lesohed onlj In a 
pimnpl ox plot at ion Common (hut hUnau* nun almost ex.uth mimic caici 
noma of the load ot the jiaimeas I stialh houeiei. the patients me xounfrci 
and ha\e a pun ions histnii of attacks ot atute eolieki pam the bihiin oh 
stni< turn is not i omplete and uenrht loss and weakness aie not as piononnced 
as m ctiimoma oi tin panueas ] inlhei points ot diGeientiation li.no been 
shown 1)\ /oilman (Table XX\ ) Dilatation of the frail hladdei is piesent 
in a lmrh pi u cut. urr ot pitunts with eauuioma whtU it is pi.utiealB nc\ci 
dilatid m tin pieseme ot a bili.m lithmsis eien when the lommon hilc duct 
is obsttneud b\ a (ahiiliis ( Viiii disk i <xpl.tins this In icealluifr that in 
i isis of htluisis ohsfi in non is im.uiahh pm <dod In .in uitlatiimafon pioccss 
uhnli st lit os* s tin \ ii'init ' ol thebilrui ti.ut and lendits it less distelisihlc 


i mu i \ \ i\ tm 1 1 1 1 ii m t >n. >i i in i MiiMini hi fniins uii oimi ( osnmoss 
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Positive obstruction cm be demonstrated in about J7 per cent of the cases 
(Beik) If the tumoi is of nnv considerable size and located m the bods or 
tail of the pancreas, pressure deformity or mansion of the gieitei curv aturc 
of the stom ich and duodenum may be obscivcd 

If roentgenograms arc taken in the prone latent nwv a tumoi of the 
pancreas maj project antenorly into the cavity of the stomach and thus be 
visible Engel and Lvsholm dev eloped a loentgenologic technique in which 
effervescent povvdei with Vichj water is given W ith the patient m a prone 
position lateral and anteroposterior roentgenograms are taken The pan 
creatic tumoi causes an increase of the retrogastric shadow which is thus 
made visible 

Laboratory Examination — The laboratoiy findings in carcinoma of the 
head of the pancreas all give evidence of complete biliary obstruction The 
icterus index constantlv increases and the van den Bergh test shows a direct 
reaction Bile is prominent in the urine but absent in the stools Urobilinogen 
is absent in the urine At times there may bfc blood in the stool from ulcera 
tion of some part of the gastrointestinal tract There maj he increased tend 
ency to intestinal hemorrhage because of liver d image The tests of external 
pancreatic function are extremely important and should include a determina 
tion ot pancreatic ferment activity (amylase, protease and lipase) and a quan 
titative estimation of fat absorption (Bauman) Johnson reported on thirty 
patients, sixteen of whom showed elevation of the serum lipase Diminution 
of gastric acidity appears in a fur peicentage of the patients Glycosuria 
infrequently occurs in carcinoma of the pancreas but when present is found 
when the tumor involves the tail where the largest numbeis of islets are found 

In islet cell tumors the evidence of origin can be substantiated by a posi 
tive assay for insulin in either the primary tumor or its metastasis In the 
twenty one cases reported from the literature by Ilanno m only three m 
stances was it successful Wilder (1927) made the first report lhe fasting 
blood sugar must be 50 mg per 100 c< oi less during an attack and the 
symptoms should be promptly alleviated by the administration oE glucose by 
vein or mouth The blood su 0 ar after a fast of twelve to fifteen hours, is more 
tillable than the glucose tolerance curve which is more a liver function than 
a pancreatic function test (Whipple, 1942) Disorders of the suprarenal glands, 
nntenor lobe ot pituitary liver thyroid and thalamus in which hypoglycemia 
may also occur must be ruled out 

Differential Diagnosis — 1 he differential diagnosis of carcinoma of the pan 
creas oiten concerns common ducf obstruction due to stone, chrome pancreatitis 
or other carcinomas of the periampullary region 

The assessment of certain laboratory findings may be of very great dif 
ferential value It is of particular importance to determine whether the ob 
struction is complete This can be determined bv repeated examinations of 
the stools for the presence of bile and repeated examinations of the urine 
for the presence of urobilin If urobilin and bile are constantlv absent then 
the obstruction must be complete The duodenal contents should be aspirated 
and assayed for the presence of bile pigment and pancreatic ferments The 
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FlS 4GI — Di placement of the wall of the stomach by an enormous benign c>st of the 
pancreas The defect In the wall of the stomach has mooth margins There Is also displace 
ment of the duodenum and the colon 



Fig 4C3— Gross specimen of large pancreatic cjst Illustrated In Fig 401 
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bolie changes have become liieveisible, making opeiative risk piohibitne 
It is to be hoped, m view of the somewhat enconi aging results of surgery, 
that a more conceited effoit will he made to bung patients with questionable 
carcinoma of the head of the pancieas to the evpenenced suigeon It should 
be sti essed that the patient with a questionable eai cmoma of the head of the 
pancieas should not be obseived ovei a long penod of time while the diagnosis 
is being modified but lathei should be exploied piomptly while the lesion may 
still be lesectable Biunsclnvig in 1937 lepoited one of the fiist successful 
opeiations in which the duodenum and entile head of the pancieas were re- 
moved foi cai cmoma Numeious modifications have been mtioduced by punc- 
tually eveiy suigeon eonceined wutli the opeiation The techniques foi lesec- 
tion of caicinomas of the head of the pancieas and of othei tumois of the 
peuampullaiy legion aie the same, as well as the establishment of intestinal 



Pls - 46 ‘ - A , ^astomo led” ^ 


common duct and the remaining portion of tlie pancreas 
These anastomoses are proximal to the gastiojejunostomj 
ascending biliarj tract infection 


bow el 

■llliioiumoacw f 

thereby reducing the chances oi 


continuite At the piesent time the one-stage opeiation of Wlnpple seems 
to be most populai and logical (Fig 467) This eliminates the dangeis ol 
tw r o anesthesias and two maioi piocedmes Extensile adhesions tend to ®' 
aftei the fiist stage and make the second stage moie difficult A\ hippie ( 
has peifoimed nineteen one-stage opeiations with a postopeiatne moita l 3 
of only 31 pei cent and he has lost no patients with the one-stage piece m 
for benign lesions 

In this opeiation ceitain punciples should be adheied to Aftei rescc i 
of the tumoi, the lemammg fiee segment of the leiunum should ie su 
to the common bile duct lathei than to the gall bladdei This is c on 
reduce the incidence of biliaiv fistulas and also because the bile iair L a ~ n 
invariable better The pancieas is also anastomosed to the leiimum 
demonstiated that panel eatie secietions do gam entiance to the -a 
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pleurisy, and ienal calculus (Levy, Lichtman) It may e\en suggest a tabetic 
crisis If, however, profound weight loss with peripheral venous thrombi is 
present together with a palpable epigastric mass, this should stionglj suggest 
carcinoma of the pancreas We have seen a case in which secondary implm 
tation had occurred on the serosal surface of the large bowel and signs stig 
gesting a pumary large bowel tumor were present 

Metastases to the pancreas from primary lesions elsewhere are relatively 
infrequent, they occur m about 5 per cent of carcinomas of the lung, widely 
disseminating tumors such as the malignant melanoma, and choriocpithclioma 
Neoplastic cysts of the pancreas are extrcmel} rare The} usuall} appear 
in middle life, are most frequent m the region of the bod} and tail, and ma} 
grow to a very large size (Ivennard) Diabetes is present m about three of 
five patients with such cysts (Bowers) and there is quite frcquentlj a histoiy 
of disease of the biliary tract Examination usuall} shows a rounded mass 
m the upper portion of the abdomen Roentgenograms ma} icveal displace 
ment of tlic colon downward with displacement of the stomach mcdiallj (Bowers) 
(Tigs 4G4 4G5 and 4GG) Inti av enous pyelograins may at times icv cal pool 
function of the left kidne} because of pressure of the c}st on the renal veins 
or artcr} 

In cystadcnomas of the pancicas arising in the bodv 01 the tail, the stoin 
ach is often displaced from its normal position b} the c}st mil there is usually 
a soft tissue miss in the left upper quadnnt of the abdomen These tumors 
should be extupitcd Diabetes, if present mav improve after operation 

Treatment 

Roi virrsTinru \ —The value of iocntgcnthcnpv foi adianctd earemom i 
of the pmcicas v\as first dcmonstiatcd 1>\ Richards (1922) It should be cm 
plnsi/cd however, that ehiome pancreatitis often exact!} mimics caiemoma 
uid that unless thcic is pathologic proof no claims tan be made as to cures 

Suite i rv — Surgical resection for caiemoma of the head of the pancicas 
as an operative procedure has been perfected dunng the past decade lav gel > 
tluough the efTorts of such men as Whipple Liiinschvvig Orr and others 
1 his formidable piocedurc requnes meticulous pre and postoperative care and 
u surgeon of outstanding nbihtv Unfortunate!}, these patients arc extreme]} 
poor operative risl s They ma} haic fatt} metamorphosis of the liver, ic 
duett! prothrombin tunc with increased tendenev to hemorrhage, reduced scrum 
proteins and often considerable weight loss In the preparation foi surgerv 
anemia when present should be corrected b> transfusions fat in the livci 
should he displaced 1>\ high protein and high carbob>dratc diet and pro 
thrombin levels should be brought to normal by vitamin K Tube feedings 
mav be necessarv to combat anorexia and weight loss, the chlorides imj have 
to be brought to normal and rcpcitcd lavage of the stomach will reduce its 
dilatation Spinal anesthesia has prenth contributed in making the Jong pro 
eedure possible with a minimum of complications 

If is mi/orfunofc that the number of patients suitable for this radical oper 
ation remains small Practicallv all patients when first seen are inoperable 
because of extension of carcinoma or because liver damage and other meta 
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be low In twenty-seven patients snrgieallv treated by Imn the operative 
mortality was onlv 11 pel cent 

The benign islct-cell adenomas do very well following excision The ma- 
lignant tumors of islet-cell origin have a lapid clinical course, usnallv with a 
hopeless piognosis However, "Whipple (1945) lepoits one patient with a five- 
year survival of eaicmoma of islet-cell origin following a one-stage piocedure 
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tinal tract following this procedure Both of these anastomoses are proximal 
to the anastomosis of the stomach to the jejunum This is done so that the 
passage of gastric contents will be distal to the anastomoses and thus ascend 
ing infection of pancreas and In er is substantially reduced The postoperatn e 
care is directed to maintaining normal blood serum protein and prothrombin 
levels Prophylactic penicillin should be used 

Almost none of the patients with carcinoma of the body of the pancreas 
are operable because when diagnosed they invariably have extensive metas 
tascs The mass is made up mainly of metastatic lymph nodes Brunschwig 
(1944) repotted on six patients m whom he resected the body of the pancreas 
with splenectomy There are onlv isolated reports of cures of carcinoma of 
the body and tail of the pancreas 

In islet cell tumors exploration is indicated If an adenoma is found, it 
should be resected Very careful exploration mnj not reveal an adenoma 
and the surgeon convinced of the clinical syndrome may do a subtotal removal 
of the pancreas At the subsequent caieful pathologic examination of the 
specimen, tumor may be found, hyperplasia of the islet cells may exist, or 
the pancreas may be normal In fourteen patients in whom subtotal resection 
of the pancreas for hyperplasia of islet cells was done and subsequent histo 
logic examination showed normal pancreas ten patients were cured (David) 
It should be remembered that symptoms mav continue after removal of an 
adenoma because adenomas tend to be multiple and re exploration may be 
necessary At times symptoms may be due to adenomatosis of islet cells 
(Frantz 1944) It is remotelv possible that hypoglvcemic svmptoms mav be 
caused by pathologic alterations in an aberrant pancreas Whipple (1945) 
emphasized that patients with characteristic svmptoms of an adenoma should 
not be denied operation because there is a chance first that such a benign 
tumor may develop into a malignant one and second that repeated attacks 
of prolonged hvpoglyccmn may lead to mental deterioration In the malig 
nant islet cell tumors radieil resection of the pancreas is indicated if tech 
mcallv possible 

Prognosis 

In untreated cases of caicinoma of the pancieas about 90 pei cent of the 
patients die within a vear of the time the diagnosis is made, while in many 
the total duration of illness is less than six months Even m the very small 
percentage of cases which are surgicallv resected the prognosis is usually 
unfavorable In the eight cases of carcinoma of the head of the pancreas 
reported bv Brunschwig all patients but one were dead at the time of the ri 
port, and follow up on this one was continued for only three months Carci 
nomas of the body and the tail have an even more unfavorable outlook, Gordon 
Taylor (1934) reported on a patient who survived seven years 

Pallmtve surgical procedures to relieve jaundice vary Cholecystogas 
trostomv involves a high operative mortalitv r *2 per cent in a senes of Fraser 
In the same series 06 per cent of the patients died within six months and 90 
per cent within twelve months Sallicl indicates that while biliaiv intestinal 
anastomoses earn a high operative mortality external biliary drainage may 
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TUMORS OP THE LIVER 
Anatomy 

Tin listr oedipus t subdiaphr i p in itie position from tin fifth tih nntl 
MtiliHsKitHr Into on the lift suit to the infinm instil mirgm anil tm<l 
n\iHarv lino on the right 1 ormcil ns a e.audnte jiortiou of the septum trans 
verstim, it ri tains tins position attached In the hare area of its right lobe to 
the thnphragm postcrosuponoilv Venn, an cxtrapcritone il org in tlie parietal 
peritoneum is reflected in this nun as the eoronnrv ami triangular ligaments 
\ntcnorU nml inferior] \ the h\er retains its vi ntromesopastrinni vshich car 
rtes the Itg imctitum tires to the anterior surface anil the hepatic ducts and 
vessels to the porta hcpatis of the inferior surface The organ is divided into 
a right ami left lobe bv the peritomal reflections to the contained embrvonte 
vascular remnants of the umbilical vein and portal venous shunt The ejuael 
rate and caudate Join s are div istnns of the right mam Jobe 

The right suprarenal gland inferior vena envn vess«! and gall bladder 
an ail m elircil remind vsitb tbc hi patio rapsulr The right holms and colic 
flexure proximal duodenum nnd ante ‘■ogastne* wd| hear close 1 relations tei the 
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inferior surface m the peritoneal caxitx The hepatic branch of the celiac 
plexus and portal xeins furnish the entire blood supph Biliary secretion is 
transmitted from the left and caudate lobe *o the left hepatic duct and from 
the right and quadrate lobe to the right hepatic duct 

Lymphatics — The lymphatics of the bier are diuded into two categories 
the superficial and the deep The super/ictal lymphatics arise from the super 
ficial lobules and go directly to the surface where thev traiel beneath the 
peritoneum Some of the superficial lymphatics of the lt\er enter the suspen 
sor the coronary or the triangular ligaments pass through the diaphragm 
and end in the pericardial and juxtaphreme nodes of the posterior ncdmtmnm 
Others follow the direction of the esophagi!* descending to end m the nodes 
of the coronit> chain md still others travel toward the lower aspect of the 
User and end in the nodes of the hepatic pedicle md inferior \ena ca\a 
(rig 468) 

The deep lymphatics arise from deep lobules and follow the trajectory of 
the portal and suprahcpatic \eins The\ max also pass through the diaphragm 
with the xenn caia and end m the supradiaphragmatic nodes Others how 
exer, follow the course of the branches of the portal \cm rceciun * in their 
course the lymphatics of the biliary tree, and end in the nodes of the hepatic 
pedicle and the hepatic artery or coronary chain A few ma\ end in the jn\t i 
aortic nodes neighboring the renal arteries (Rom icrc) 

Incidence and Etiology 

Vnmars carcinoma of the User is rare in the 1 nited States Die incidence 
based on mortality statistics is not xahd because the diagnosis of cancer of the 
lncr is too indiscriminately used m death certificates, nsualh in place of met i 
static carcinoma or simplx for undiagnosed intra abdominal tumors The peal 
age incidence is between the fifth and sixth decades That it can occasionalU 
occur m children was shown bx Steiner (1^38) who collected 77 cases in 
patients under 16 xcars of age, of these cases 53 per cent were in infants 
under 2 sears of age This form of tumor occurs m males more often than 
in females m a ratio of 7 to 3 

Primarx carcinoma of the li\cr is found rather frcquentli m Japanese 
Chinese and Malax ans as well as in some txatixcs of South Africa In a senes 
of 447 malignant tumors found m Ta\a b\ Smjders 83 (18 per cent) a ere 
prnnan carcinomas of the lncr Berman reported that 83 per cent of his 
cases found m the Bantu races of ^onth \frica were m mails 40 xcars of age 
or xounger hennawas studied the incidence of enremoma of the fixer in the 
\tnmcan Ncj.ro but did not find nm increased incidence m relation to the 
■white population On the basis of this one could conclude that the natnes of 
Africa arc subject to some extrinsic factor such as diet which cauvs a lu^h 
incidence of carcinoma of the h\er (Gilbert) lu tf.3 iHusir ites the striking 
difference m the frequencx of primarx carcinoma of the fixer in xarimis races 
The cause nf these differences is as set unknown but tie incidence of earn 
noma parallels the incidence of cirrhosis 

Cirrhosis is eommontx a socintcd \ ith ear< moma of tin bxcr It seems to 
precede the dexelopmcnt of carcinoma of the fixer-erfi txpe The prevalence 
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of cmhosis governs tlie incidence .of pinnaiy c,ncinom,i of the liver Jn Euiopc 
and m the United States tlie incidence o( cmhosis of the livci is low, ciieouii 
teied in only about 2 per cent of the autopsies The incidence of enrhosjs at 
autopsy lias been lepoiled as 5 8 pci cent in Chinese men, and as C 9 per rent 
m Malay men (Bonne) The incidence is still greatci (10 pei cent) m autop 
sics perfoimcd on the natives of the Hast Const oJ South -Afuca (h’jsehei, 1929) 
In a senes of almost two thousand cases of cmhosis of the livei collected fiotn 
the lilciatvne by Bcik, 4 5 pei cent had coincidental caicinoma Stowait re- 
potted 124 eases of cmhosis in uliich theic was an ineidenec of 7 pei cent 
of pinnaiy caicinoma of the lnei The association of cmhosis with homo 
ehiomatosis docs not change the incidence of caicinoma Sheldon fell th.it the 
cmhosis lathei than the pigmentation was lesponsiblc Joi the neoplastic changes 
In children with pinnaiy caicinoma of the livci theic is piaelieally neiei anj 
pic-e\isting cmhosis (Steinci), and its occuiienec is theiefoie piobably ic 
lated to some congenital faetoi It is also tine that the Inei-eell caicinoma in 
childien may be associated as it I i cmbiyomc icsls (Yamagiwa) 
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Intestinal jmi asitisrn, , schistosomiasis, 01 distomiasis l\a\c been found <lSS0 
cialed with pumaiy caicinoma of tlie livci and Innc been jncuminale f <1S 
causative agents It has also been suggested that they may he connected uit i 
the pioduetion of livei cmhosis It is, houcvci, likely that then ptcsencc is 
coincidental latlici than causal . 

Caicinoma of the bile-duct-eel! type is only infrequently associated uitti 
cmhosis and l.uely atises on the basis of a congenital e>st (AVillis) Honeier, 
in tlie piesenec ol a long-standing disease of the intialiepalic duds, \u 1 !C 
suiting cbumie mtlaimnation, tibiosis, cyst foimation, eliolelillnasis, and in <-t 
tion of the bile, sueli changes may lead to the dei clopmcnt of c.ucition. 
(Yamagiwa, Sanes) 


inferior surface m the peritoneal cavity The hepatic branch of the celiac 
plexus and portal veins furnish the entire blood supply Biliary secretion is 
transmitted from the left and caudate lobe + o the left hepatic duct and from 
the right and quadrate lobe to the right hepatic duct 

Lymphatics — The lymphatics of the liver are divided into two categories 
the superficial and the deep The superficial lymphatics arise from the super 
ficial lobules and go directly to the surface where they travel beneath the 
peritoneum Some of the superficial lymphatics of the In er enter the suspen 
sor, the coronary, or the triangular ligaments pass through the diaphragm 
and end in the pericardial and juxtaplirenic nodes of the posterior mediastinum 
Others follow the direction of the esophagus, descending to end m the nodes 
of the coronary clnin, and still others travel toward the lower aspect of the 
liver and end in the nodes of the hepatic pedicle and mfenor vena cava 
(Fig 468) 

The deep lymphatics arise from deep lobules and follow the trajectory of 
the portal and suprahcpatic veins They may also pass through the diaphragm 
with the vena cava and end m the supradiapliiagnntic nodes Others, how 
ever follow the course of the branches of the portal vein, receiving in their 
course the lymphatics of the biliary tree, and end in the nodes of the hepatic 
pedicle and the hepatic artery or coronary chain A few mav end m the ju\ta 
aortic nodes neighboring the renal arteries (Rouv itre) 

Incidence and Etiology 

Primary carcinoma of the liver is rare m the United States fhc incidence 
based on mortality statistics is not valid because the diagnosis of cancer of the 
liver is too indiscriminately used in death certificates usually in place of meta 
static carcinoma or simply for undiagnosed intra abdominal tumois The peak 
age incidence is between the fifth and sixth decades That it can occasionally 
occur m children was shown by Steiner (1938) who collected 77 cases in 
patients under 16 years of age, of these cases, 53 per cent were m infants 
under 2 years of age This form of tumor occurs m males more often than 
m females in a ratio of 7 to 3 

Pnmarv carcinoma of the liver is found ratlici fiequentlv m Tapancse 
Chinese and Malayans as well as in some natives of South Africa In a senes 
of 447 malignant tumors found in Java by Smjdeis 83 (18 per cent) were 
primary carcinomas of the liver Berman reported that 83 per cent of his 
cases found in the Bantu races of South Africa w ere in males 40 v cars of age 
or younger Kennawav studied the incidence of carcinoma of the liver in the 
American Negro but did not find any increased incidence in relation to the 
white population On the basis of this one could conclude that the natives of 
Africa arc subject to some extrinsic factor such as diet which causes a high 
incidence of caicmoma of the livci (Filbert) I ig 409 illustrates the striking 
difference m the frequency of primarv carcinoma of the liver in various races 
The cause of these differences is as vet unknown but the incidence of carci 
noma parallels the incidence of cnrliosis 

Cirrhosis is commonh associated with caicmoma of the liver It seems to 
precede the development of carcinoma of the liver cell tvpe The prevalence 
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ami 1 tom Iheie lo 1 lie licait whole tlie\ pass to tlic s\ stcmio cii dilation and 
eientualh to the hepatic alien and to the Inoi Othci Illinois, such as cancel 
of the In east mai leneli the Inoi thiough 1 lie hmphnlics, and still otheis, 
such ns cauunoma ot the stomach nin\ nnndc the li\ ci dnectlj The lnci 
also seems to he a \ cm iei tile soil foi the glow tli of Illinois of all tipos, which 
piobnbh enhances the ficqiient finding of metastatic lumoi tlieic 
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1 u, 171 — Giosn specimen of i pnmu\ ciicmomt of the lhci d c \ » llVf i u * of "pVt 1 1 ol ol > 

ibsuitt ol i. mitosis (Specimen conti Umtctl In Di Robu t V Mooic Dcpaitmcnt 
\\ ishinj,ton l V bool ol Medium St I mils Mo ) .. KT 

Pie 172 — Gloss specimen of i pilnnn e u cinema ih \ eloping \\\ \ t u „ 0 i (Siucl 

the small nodules thin binds 0 f tUuous tissue and pionounccd ^ W si, burton PnlxtislU 
nun conti United h\ lh Rohm t A Moon Di p utmciit of ritholope M 1 M 1 meton 
'sthool of Meeluim St I Olds Mo ) 


In metastatic eateinoma, the lnci itself is tiemeiidoush enlaiged Tim 
is pai tieul 11 h tine ot a metastatic inelanocaicinoma which nm\ weigh as imu 
as 10 kilogiams It should be lcmembeicd, howcici, that the lnci can >c 
cvtensneh seeded with metastases and i ct weigh within noimal limit's ^ 
metastatic nodules of the lnci aie usualh spliciicnl and aie often seen m t> 1 "p 
beneath ,1 tense delated capsule These metastatic nodules will inn soi 
what m nppeaiance aceoiding to then i nsculai its and connective tissue co 
tent Then si/c will ian fiom a few niillimctcis lo that of an entni o 
As tlics meiease in si/e, secondan changes with liemoi i have am 1,011 
lieuosis oceiu which gne the nodnlation a typical umbilicatcd appeal a 
(Fig 175) With the giowth of the tumoi, compicssion and 
contiguous lnci pniemhv 111 a oceiu Not mfiequcntlv tumoi w ill ic 0UI , 
the blanches of the poital icm Metastatic caicinoma of the lnci is 
moie fi cquenth than metastatic sai comas Saicomns as a gioup me 111 
cellulai and softci and thcietoie moie leadih sulqecled to degenein ne c i. 
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Pathology 

Gross Pathology — Tumors arising fiom the li\er mav form a large, single 
nodule (Fig 470) but very frequently have satellite tumor nodules around 
them (Fig 471) Anotliei form presents a diffuse nodulation throughout the 
organ, usually with e\idcnee of coexisting cnrhosis (Fig 472) This cirrhosis 
is of the Laennec type and because of it there may be evidence of collateral 
circulation, portal obstruction with ascites, esophageal varices, and splenic 
enlargement The liver itself is, for the most part, enlarged In forty two 
cases reported by Berman, of which forty one were of the liver cell type, the 
average weight of the livei was around 4,000 grams Gross evidence of blood 
vessel invasion is frequently seen and it is not unusual to find evidence of 
invasion of the vena cava Tumor thrombosis of the infeiior vena cava and 
of the right auricle may oceiu (Gregoiy) Direct invasion of the diaphragm, 
gall bladder, and pleura sometimes occurs, and sometimes there is involvement 
of the mesentei y and peritoneum 



Fig 4-0 — Surgical specimen of a well encapsulated pedunculated hepatoma of the liver 

The liver is very often the site of metastatic disease This is due for the 
most part to the abundant vascular supply to the liver from the widely rami 
fying portal system and from the hepatic artery The portal system drains 
the pancreas the large bowel and the stomach and also has numerous anas 
tomoses with the caval system Tumors which develop in the lung, whether 
primary or metastatic easily break into the branches of the pulmonary veins 
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tumor between them may be difficult to diffeientiate histologically Waivi’s 
(1944) classification allows for these vanations 

I ITcpatomns 

A Ln cr cell adenomas 

B Li\ cr cell c ucmoinas (with or w ithout ciri liosis) 

II Cholnngionms 

A Adenomas of liitrnhcpntic Bile ducts (solid or stic) 

B Duct cell caicinomas 

III Cholangiohcputomns (with both Ii\er cell md duct cell 

elements) 

IV Primary tumors of the Ii\ci without specific hepatic 

elements (\ isuil ir, fibiou*-, iditn ll rests, etc ) 



The consensus of opinion is that pnmary caicinomas of the Inci me 
centnc rathei than mnlticenti ic and that the leason foi the appaicn m 
plicity of lesions is leadily explained because of the eaily disti ibution o 
tlnough the blood vessels 


Clinical Evolution 

About two thuds of all caicinomas of the liter have a clinical onset 
acterized by indefinite abdominal symptoms usually attnbuted to » g as 11C ^ 

turbances (Beiman) Nausea and vomiting may be present vv it a se 
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Mftastvtic Si ! MR — Because of the tcndcncs ot care momn of the h\ cr to 
imade. the hep’ll tc and portnl urns p uticuliih tin lnttci loo il spread within 
the lucr oceurs eail\ and tumoi cisih migrates to the heart and thence to the 
lunf,s In 89 pet cent of the cases of pi mi in t ucinomn of the li\er reported 
In Berman the lnnt.s were imoheel with met isintic elixcase The second most 
common sites of metastnses wcie the hilar portnl me sent cue and rctropcri 
tonoal nodes Metastnses lime also been found m the heart (Culpepper) 
hrain, and skeletal s\stem (Berman > 



Microscopic Pathology Prunnn < irunomns of the Iner nrc perhaps lot 
ter elassifietl ns e irnwmins of the In creel) txje (hepatoma) and carcinomas 
of the iulc duct cell txpc (e holanuomn) There is frcqiictith great \nmtmn 
in the umntscopic palhole«t.\ of the tumors of the lnercell tape (lit. 471) 
"Iulc the lute dmt cell t\p< has a xcr\ uniform pattern (I«ocsrh) ^nmngiwn 
« mphaMJ 1 * «1 th it the r< is usnalh n well eh \e loped capillars Mreunn in the Incr 
cell t\pc e loch is nl sent in the bde durt«<ll a nru The lnercell xarirts 
freejue it Is pr< duces lute win h inns he present Hi the niitastases ns well ns 
in the prut ars limn r (Me linn Bile s»intun n not munlU foutid m the 
I ile duel r m m • »u 1 ut nl t« -s I d pi*T o nt is j r« nl wnhui tj < l»r nm of 
the s mil I lr duct*, i \\ in’ermt/ ) T1 er« tins !c lcfn.ii and mlittnnt t« 

* rs < f loth tl c User cell an 1 Inlc due* rrll txpes nt 1 transit n fon-s <»f 
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eholcsteiol lest may be negatne caic^m oftl’ I 0 ""' 1 Tho cepbab » 
and, if this is found, Mill be of a nine m the i n ' C lnei " ,tI,0Ut omhosis, 
th,0mb ' n -- » of ThC - 



nodules P a Te situnJ^'^ f °" nd tbat an aspiiation biopsy, paiticulatly av hen 
■nay be of defimtl li n ? tCU01 abdominal "all and aie easily felt, 
tenal AAould obvnt * U ° Celtainly ’ a Pathologic diagnosis on aspnated ma 

quickly so^e the moble maJ f i™* 1 ** 1 and - " be » poslt ” e - ™ dd 

Gillman usine n Z Z of diagnosis and subsequent tieatraent Recently, 
aspiiation him-ici “ pe 0 needle and impioied technique, peifoimed 500 

.EM" *■> » <■; ; im go 

is ini olved bv \ rl ff qUa 6 tlssue occm ied m only 5 pei cent If the lnei 
lesults, but if tlipLu' piocess > an aspiiation v ill undoubtedly bung positive 
is significant (Gillman )° °" 10 pl0Cess IS l° ca hzed, then only a positne finding 

•ably moie frenli ’^^ a ^ 11 ° SIS metastatic cat cvnoma of the livei is consider- 
first effoit slim .I” i~ r ° Und than a pmnaiy tumoi and, foi this leason, the 
the site of m ahvays be to eliminate this probability The lnei is often 
as ases fiom pmnaiy tumoi s of the stomach, hovel endo 
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fullness and abdominal pressure m the epigastrium ConstipTtion occurs rathei 
frequently Pam is generally present m the form of a dull ache frequent!} 
localized to the right hypochondnwm It becomes more severe as the disease 
progresses but bears no relition to digestion The increase of pain is ex 
plained by the progressive distention of the liver napsulc or tmasion of the 
diaphragm When jaundice is present, it is usually minimal Anemia and 
asthenia are remarkably constant and alirmmgly progressive Weight loss 
is observed m most cases but mi> be obscured bv the presence of ascites or 
edema Dyspnea occurs as a late svmptom and is usually related to ascites, 
anemia, and pulmonary mctastascs Ilunatomesis due to esophageal varices 
or invasion of the stomach m vy also be observed m adv anccd cases 

The liver is mv ariably tnlirgod, particularly the right lobe, and occasion 
all} the total growth m iy be outlined from week to week There may be a 
dilatation of the superficial v » ms of the chest and abdomen preceded by edema 
of the lower extremities The dilatation probablj occurs because hepatic in 
vasion b) tumor interferes with the portal circulation as an important col 
lateral return (Gregory) 

About one third of all c ircmom is of the liver present m exceptional elm 
i cal onset, but they may be found only at awtopsv Berman described an acute 
abdominal type characterized by mtrapcritoneal hemorrhage In some of his 
patients there was a febrile onset which often suggested n liver abscess A 
small number of occult carcinomas were diagnosed at autopsy 

Diagnosis 

Because caimnoma of the liver is comparative!} rare m this hemisphere 
the clinician is often reluctant to diagnose it and the disease may develop for 
several months bcfori a diagnosis is established Examination mvamblv 
rev c vis an enlarged tender liver, and if there is coexisting cirrhosis, there mav 
be ascites edema, evidence of circulatory changes, and hematemesis The 
ascitic fluid is qmte frequently blood tinged, and it is not too infrequent for 
carcinomas of the liv er to produce fatal hemorrhage Barely, in the presence 
of evident thrombosis of the inferior vena cava, there is a sudden increase of 
ulema of the extremities and in the size and tenderness of the liver nccom 
pamed bv orthopnea and increasing v enous pressure These changes should be 
interpreted as evidence of a tumor thrombosis of the right auricle (Gregory) 
Roentgenologic Examination — A roentgenogram is of v alue m establish 
mg evidence of deformitv of the liver and invasion of the diaphragm The 
radioscopy examination furnishes information ns to the fixation of the right 
side of the diaphragm In certain instances due to tumoT emboli there may 
be extremelv prominent vastuhr markings seen In roentgenogram of the chest 
The heart however will be normal m size 

Laboratory Examination — An extensive replacement of the liver paren 
chima has to occur before there is am significant measurable impairment of 
hepatic function (Paulson), and for this reason, most liver function tests are 
of little or no value m the diagnosis of pnmarv carcinoma of the liver The 
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CAECINOBIA OF THE GALL BLADDER 
Anatomy 

The gall bladdei is noimalh attached dnecth to the mfeiioi suiface of 
the right lobe of the lnci In loose arcolai tissue This attachment separates 
the quadrate lobe fiom the lenumdei of the right lobe The gall bladder has a 
deep, mediallv dnected neck, a body, and a free distal end, the fundus e 
arterial suppl- to the gall bladder is derived directly fiom the cystic arterv, 
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metrium, lung, and breast Melanomas of the shin and eve also xrequently 
metastasize to and considerably enlarge the liver Particular attention, con 
sequenily should be paid to the history of suspicious nen or enueleations of 
the eye which might appear irrelevant in the history of the patient An ex 
ploration of the abdomen may be necessary at times m order to establish a 
definite diagnosis 

Vxrrliosxs of the liver may be mistaken for carcinoma but the cirrhotic 
liver is usually small instead of large and a long history of gastrointestinal 
difficulties is usually given In hemochromatosis, the livct may be indurated 
and nodular, and if sudden improvement of the diabetes (even hvpoglyccinic 
intervals) accompanied by fever anemia leucocy tosis, and weight loss occurs 
the coexistence of a primary carcinoma of the liver should be strongly suspected 
If a tumor is localized to and apparently primary m the liver, it ninv lie 
difficult to determine whether it is benign or malignant A single, movable 
nontender mass giving vague gastrointestinal disturbances in a patient in 
good general condition, is usuallv a benign lesion However if there arc sys 
temic svmptoms with anemia weight loss and hard often multiple, tondci 
masses, a malignant tumor is probably at hand Roentgenologic study and an 
exploratorv laparotomy may be necessary to establish a diagnosis 

Treatment and Prognosis 

Carcinoma of the liver can be cured only bv a surgical excision and this 
is of course, only possible when the lesion is so localized tlmt it can be re 
moved The excision docs not apprcciablv impair the functional capacitv of 
the liver which has a tremendous reserve Warn (1945), in reviewing 22*1 
cases of excisions for carcinoma of the liver has emphasized that the most 
common cause of failure is incomplete excision and that the operative mor 
txhtv is not high Charache (1939) collected from the literature fourteen cases 
of surgical resections for carcinoma of the liver Of these five of the patients 
were dead one was lost to follow up and only five of the remaining eight 
patients were living one venr after the operation Onlv one of these lived over 
five vears 

In a scries of cases of carcinoma of the liver reported bv Gustafson the 
average course from the first svmptom to death was 3 2 months the average 
duration being longer in the bile duet cell tv pc of tumor than m the liver cell 
tv pc Millmr lias suggested that in patients with cirrhosis the development 
of hepatic carcinoma might he prevented bv a diet rich in the components of 
the vitamin H complex 
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which lies between the gall bladdei and hepatic smfnce The \enons diainage 
goes dncctlv into the hepatic divisions of the poital \cm 

Lymphatics — The hmphatics of the gall bladdei, aiismg fiom the mu- 
cosa tinsel tinough the lmisculai wall to empty into a subseious ljmphatic net- 
woik The ti units empts into hnipli nodes of the antenor boidei of the foiamen 
of Winslow , in the h mpli node of the neelt of the gall bladdei, and m the hepatic 
Ivmph node (Fig 476) These hmphatics liase abundant anastomoses with the 
hmphaties of the lisei 


Incidence and Etiology 

01 all eaiemomas ot the oigans of digestion, eaiieei of the gall bladdei 
stands fifth m incidence It appeals m women foui times moic eonnnonls 
than it does m men, pi edommenth m the oldei age gionps (SO pei cent of the 
patients aie o\ei 50 \ears ot age, and it is lnficqucnth found m patients 
undei 40) 

Pnmaiv eai emomn of the gall bladdei is found m appioxnnatels 1 pei 
cent ot the patients opciated foi a elnucally diagnosed choices stitis, when 
gallstones aie picsent the incidence of caiemoma is between 4 and 5 pei cent 
(Jankelson) Theie is, hossesei, eonsideiable disagi cement as to the relation 
of gallstones to eaiemoma which mav be eondensed to tliiee viewpoints fiist, 
that the gallstones aie a piccuisoi of the caienioma, second that gallstones 
foim because of the piesence oi eaiemoma, and thud, that an initial inflamma- 
tion causes both the gallstones and eaiemoma Gallstones aie ccitamlv pics- 
ent in a high peieentage of patients with eaiemoma of the gall bladdei, tic 
lepoited figiucs langing fiom G5 pei cent (Judd) to 100 pei cent ( Janows u) 
Jankelson helioses that stones follow latlici than piccede eaiemoma Papillomas 
ot the gall bladdei aie laicls piccuisois of eaiemoma, foi m 500 cases lepoited 
In Phillips onls one eaiemoma quest lonabh aiosc on this basis 

Until lceenth , expel unental pioot was lacking that stones oi foicign bo ids 
could cause cnieinoma of the gall bladdei (Bmiows) Petiov and Kiotunn, 
how e\ oi piodueed uneqimocal eaiemoma of the gall bladdei in S u ' llc o P’° s 
iollowmg the mtioduction of steule liaid foicign bodies into the ga a ® l 
In the file eaiemomas piodueed, fom dei eloped distant nietastases icj m 
lieie, theiefoie, that m the association of gall stones and cancel o ie g 
bladdei, the lole of the stones is pumaii 

Pathology 

Gross and Microscopic Pathology — About SO pel cent of the eaiemomas of 
the gall bladdei ansc m the dome oi neck and the otliei 20 pei cent m t ie a et< 
walls These tnmois aie of two laiietics, epideunoid and adcnocnienio 
The epideunoid tipe of eaiemoma is laic, fiequentl} exists with s 0UI '' S ’ ' 
undoubtedh oeems because of metaplasia of the epithelium winch can a 
be seen (Fig 477) Of the tlnee satieties of the adenoeni emomn, the sen 
tspc is the most common (appioximatelj 55 pei cent), is acconipniuc J ^ 
sideiable eonneotise tissue, and invades contiguous stiuctuies rn oi ^ r 

The papillais tspe of adenoeaicmoma (appioximatcly 25 pei con • ^ 

papillarv oseigiowth which tends to glow within the lumen am 
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J-ls 4 C — Schematic representation of the l\inphatlcs of the pall bladder honing 1 the 
pathways to 1 cjstic node t node of anterior bor ler of foramen of \\ instow an 1 S superior 
retropancreatlcoduolenal nole 
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can oeeui Rarely the disease implicates the hepatic flexure or transierse por- 
tion of the colon Peritoneal imohement ls quite common, the gelatinous type 
of eaicmoma sometimes implanting on the peritoneal surface and causing sec- 
ondary imasion of the bowel Fistulous communication may develop between 
the gall bladder, stomach, duodenum, and colon 

When tumoi is piesent within the gall bladder infection often follows 
This complication may cause cmpvema of the gall bladder perforation, gangrene, 
generalized pentomtis, ascending suppuratne cholangitis and lner abscesses 
(Liebowitz) Dnect imasion of the gall bladdei by caicinoma arising m the 
In ei, bile ducts stomach or panel eas can occur but metastatic lesions are rare 
A benign neoplasm of the gall bladder is laie and is found in only about 3 
of eieiv 100 smgicallv ienio\ed gall bladdei s It is usually a polvp adeno- 
rmoma 01 a fibioma ( Shepard) 



Fig 47S —Local spread of a carcinomi of tlie gall Sla'l b means of the biliary Uuct 

ilEicsxcric Sfulid — A caicinoma oi the gall bladder most fiequentF 
spicads be the lymphatics to imohe the ostic and penportal nodea then the 
nodes about the head of the pancieas and finally the rctropentoncal hinp i 
nodes (incidence about 50 pei cent) Distant metastases to the lung', Jones 
supiarenal glands spleen and othci oigans ba\e been reported but aie on 
infrequently encountered 

Clinical Evolution 

Caicinoma of the gall bladder has an insidious onset eludes enrh diagnosis 
and is often recognized only at exploration or necropsy The clmi P IC ar _ 
depends, to a gieat extent, upon the location of the lesion, its extension, a 
metastases and on associated conditions related to infection, stones or pa 
creatitis 

A typical case is a woman about 60 years of age with a possible hi 
of biliary colic and complaint of pain, steady and severe, oi one oi w o mo 
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bulk} , rather sloavl} gnmmg tumor It is trequentl} accompanied b} necrosis 
and infection The colloid or mucinous adenocarcinoma (13 pei cent) tends 
to form large soft masses 



Fig 4“7 — Epidermoid carcinoma of the gall bladder Twth local ln\ aston of the surrounding 
structures associated with a single large gallstone 


Carcinoma of the 0 all bladder invade* the liter lairlj earh in its etolution 
and mat also directlt e\tend into the evtrahcpatic duets (Tig 478) Direct 
spread to the stomach and duodenum ttith eten complete ptlonc obstruction 
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if a carcinoma exists, the gall bladder does not fill xxitli the dje Kirkhn re- 
viewed sixteen cases of carcinoma of the gall bladdei which had cholecjstograms 
Of these, fouiteen showed no gall bladdei shadow but seven revealed stones 
The fifteenth had multiple stones and noimal function, and the sixteenth had 
function with no stones Tnteika diagnosed a carcinoma of the gall bladder bj 
choleex stogi am when he obsei\ed a defect measunng more than 2 cm in di- 
amelei, liaxing an megulai internal bordci Kuklin, moieoxer, by means of 
cholcex stogiains, has aecuiatclv diagnosed papillomas and adenomas of the gall 
bladder Laboiatoi \ tests of lixei function aie usuallj lioncontiibutory 

Differential Diagnosis — Cholcci/slitis and cholelithiasis aie invariably ac- 
( ompaniments of laicinoma of the gall bladdei In eailj eaicinoma, it is im- 
possible to be (linualh sine that it coexists with these two conditions Inflam- 
matoix complications with cholangitis or pentonitis max obscuic the underhng 
neoplastic piocess faicmoma should be suspected, hoxxcxei, if piexious signs 
and sxmptoms of cholelithiasis ha\c been picsent 01 if tlieie is a turn mass m the 
legion of the sail bladdei A tuinoi of the gall bladdei is not usuallx r confused 
with the lesions ol the ppiiampullan legion 01 with stone in the common bile 
duct, foi these conditions (m contiast to eaicinoma) pioduee an intense jaundice 
and liaxe otliei laboiatoix 01 loentgcnologic findings to help diffcicntiate them 


Treatment 

The onlx chance to cmc a eaicinoma of the gall bladder is by complete 
surgical lcmoxal If the clinical diagnosis is obvious, then usually the patient 
is mopeiable Foi this icason Mox nilian, Gialrnm, and Fmsteiei advise prophy- 
lactic 1 emoi al of all gall bladdei s containing stones The incidence of carcinoma 
of the gall bladdei in patients with gallstones is between 4 and 5 pel cent, and 
the opciatne moitahtx of cholecj steetomj according to Giaham is onh 1 to 
pet cent He aigues that the operation not only maj eradicate an early car 
cinoma but exades the liability of gall bladdei colic, infection, gangiene, or 
peifoiation Jaguttis followed 114 cases of cholelithiasis which were treated 
conserx ativelj ten to twentj-fixe jears thirty-eight of the patients died 
of these thiitj -eight dex eloped eaicinoma of the gall bladder, and thiiteen ie 
cholecxstie disease Therefore, almost one-half of the deaths xxere lie o c io 
lithiasis or its complications This repoit does not take into account the ais- 
tuibmg symptomatology which piobably accompanied cholelithiasis in ma y 
the suixixing patients A cholecxsteetomy certainly seems m ica e ev 
the supposition is accepted that stones do not cause cancer a . 

ders shoxx'ing stones are tieated by a cholecystectomy, an increase n ^ 
patients xvith earlj and therefore curable caicmomas of the ga a ® r ^ 
salvaged Conxersely, if the treatment of a carcinoma of the ga i a 
carried out onlj^ after the disease is clinically evident, the prognosis is mx a 
hopeless 


Prognosis 

The prognosis for carcinoma of the gall bladder is extremely poor I 
: the large reported series, only a very few patients live fix e years, ie 
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duration, m the right upper quadrant, there maj he nausea and xomiting also 
and she may or may not be jaundiced , the In cr and the tumor mnv both be 
palpable (Lam) 

About 70 per cent of the patients with carcinoma of the gall bladder hate 
a long lust orj of repeated gall bl iddcr attacks These attad s c\ on tu alls change 
m character tn so far as thei are followed b> a short period of pain, \omitmg, 
epigastric distress, diarrhea bcichmg, progressne weakness weight loss, or 
anorexia nil appearing within a six month period (Mohardt) Just as m other 
gall bladder disease the pain caused b) cancer radiates to the left upper or lower 
quadrants of the abdomen As tlic tumor increases tn size the pain becomes 
more fieqncnt and persistent, and jaundice appears in about 60 per cent of the 
i iscs This 2 mndiec, obstructne m tjpc, is caused In neoplastic msohement of 
the regional hntph nodes pressing on the cxtrahepatic duets Ascites m it oecm 
due to portal s ein ohstruclion seconder' to lmohcd metastatic nodes 

With further progress of the disc isc, the tumoi icrv frequent!' causes m 
flanunatorj complications which mi) result in cholangitis with high fe'er At 
times a lncr abscess ma' form and perfor ilion of the gall bladder with terminal 
peritonitis is not unusual The discisc is terminated more ficqucnth In these 
mflammaton complications than from a wuhspu id metast itic proass 

Diagnosis 

The diagnosis of an carh carcinoma of the gall bladder is practical!) im 
possible The frequent association of carcinoma and stones mules it impcrati\c 
tint mi) patient with stones (partiuilnils a woman O'er 40) be examined care 
fulls for endenee of carcinoma of the gall bladder Usnall) svmptoms and signs 
of choice) stitis and cholelithiasis arc present When the disease liceomcs ad 
sauced, the gill bladder becomes palpable firm and later in its e'olution fixed 
1 arlj jaundice is seldom present Clinical signs of weight loss and anemia arc 
not npparent until the end 

In n group of sesents fi'c patients leportod on In luebtcnstciu, lift' (or 67 
per icnt) had pain in either the right upper quadrant or the epigastrium In 
twcut) six ( r >2 pu suit of those with pam), this pam was present less than six 
months, and m Units one (62 pei cent of Ihosc with pam), it was piesent for 
toss than a sen Weight loss oeeurnd in forts three (or r )7T per cent) and 
junidicc in forts one (or r >4 7 per rent) The combined symptoms of pam 
weight loss and jaundice were present in fifteen of the stsents fisc patients 
If the tumor originates in the fundus it mas not give rise to ssmptoms until 
iftcr dissemination lias taken pi ice, but on the oilier hand, if it arises in the 
neck ci stic dm t obstruction mu occur carh The mfiammators complications 
otcurrmt, near the end of the isolation aw often confusing 

Roentgenologic Examination — C iremoma of the till bl wider is pratt icalls 
laser dnj,iKis<d bs ith utgi.no ^ rams alone If haiium meal or enema deni 
onstrates a fistulous comm turn l»et\sien the tall bladder and the stomach or 
colon, tin re is a siron„ p»»ssibdits tint c ircmom i of the ^all bladder exists Two 
casts of this nature with n eormt preoperatise diagnosis were disertbcd hi 
spit-< nlur^r I sen a choices sto^rnm is tistlcs as a diagnostic measure for 
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if a carcinoma exists, the gall bladdei does not fill with the djc Kirklin re 
viewed sixteen eases of eaicmoma of the gall bladdei which had cholecjstograms 
Of these, fouiteen showed no gall bladdei shadow but seven revealed stones 
The fifteenth had multiple stones and noimal function, and the sixteenth had 
function with no stones Tatcika diagnosed a eaicmoma of the gall bladder by 
eholccvstogiam when lie obsened a defect ineasuimg 11101 c than 2 cm in di- 
ametei, having an mogul, u internal bordci Knklin, moieover, by means of 
cholecj stogiams, has nccuiufelv diagnosed papillomas and adenomas of the gall 
bladdei Luboiatoiv tests of livei ftinetion aie usuullj noncontiibutoiy 

Differential Diagnosis — Chnlcci/stihs and cholelithiasis aie mvanably ae- 
(ompannnents of eaieinoma of the gall bladdei In eaily eaicmoma, it is im- 
possible to be elinieallv sine that it coexists with these two conditions Inflam- 
matoiv coinplie.itions with cholangitis 01 pciitonilis mav ohscuie the underlvng 
neoplastic piocess Caiemoina should be suspected, howcvei, if pievious signs 
and svmptoms of cholelithiasis have been picsent 01 it tlieic is a film mass in the 
legion of tlie gall bladdei A fumoi of the gall bladdei is not usually confused 
with the lesions of the peuampullaiv legion 01 with stone m the common bile 
duet, fot these conditions (in coni last to eaicmoma) pioduoc an intense pumdice 
and have ofhet laborntoiv oi loentgenologie findings to help diffeientinte them 


Treatment 

The onlv chance to erne a eaicmoma of the gall bladder is by complete 
suigical lemoval If the clinical diagnosis is obvious, then usually the patient 
is mopeiable Foi this lcason Mo.vmhan, Giahnm, and Finsteiei advise prophj 7 - 
lactie lemoval of all gall bladdei s containing stones The incidence of carcinoma 
of the gall bladdei in patients with gallstones is between 4 and 5 pci cent, and 
the opeiativo moitalitv of cholecvstectomv according to Giaham is onlv 1 to 3 
pel cent He aigues that the opeiation not only may eiadicate an early car- 
cinoma but evades the liability of gall bladdei colic, infection, gangiene, or 
peifoiation Jaguttis followed 114 cases of cholelithiasis which were tieate 
conservatively ten to twenty -five yeais thn ty-cight of the patients died Five 
of these tlmtj -eight developed eaicmoma of the gall bladder, and thntcen die o 
cholecystic disease Tlieiefoie, almost one-half of the deaths vveie due to c io e 
litlnasis oi its complications This icpoit does not take into account the is 
tuibing sj mptomatology which piobably accompanied cholelithiasis m many o 
the snivivmg patients A choleej stectomv ccitainly seems indicated even l 
the supposition is accepted that stones do not cause cancer If all gall b a 
ders showing stones are treated by a cholecystectomy, an increased num er o 
patients with eaily and therefoie cmable carcinomas of the gall bladder wi e 
salvaged Conveisely, if the treatment of a carcinoma of the gall bladder is 
carried out only after the disease is clinically evident, the piognosis is mvaria y 
hopeless 

Prognosis 

The prognosis for carcinoma of the gall bladder is extiemely poor In most 
of the large reported series, only a very few patients live five years, the maio 
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djing within a sear of operation, and frcqncnth the mortalit\ rote is 100 per 
cent In fifta four patients operated on reported b\ \ ndhejm, eicht were nine 
at the end of five soars, but the lesions in sea on of these were well differentiated 
and limited to the mucosa and subxnucosn 
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duct is a continuation of the neck of the gall bladdei and aiciages 4 cm m 
length The uppei proximal poition has a lcdundant lining which is unanged 
m spnal folds to foi in ITcistei’s \ahc The distal poition of the cistic duct 
extends downwuid to tom the hepatic duct This point of union mai he of tin co 
tjpes t lie paiallel tipe piesent m 36 pel cent of the cases, usuallj deep hc- 
liind the duodenum, the spnal tipe seen poslciioih to the left m 2S pel cent, 
and the angulai tipe piesent in 36 pet cent, usualh on the uglit of the hepatic 
duct (Nuboei) The common bile duel aiciagcs 7 cm in length and can be 
dnided into thiee poitions The supiapancicatic poition lies behind the du 
odenum and natuialh canes in length aceoidmg to the point of confluence 
between the cistic and hepatic ducts If tins point of confluence is low, the 
supiapaneieatic poition is absent The duct descends to the light of the hepatic 
aitcij antciioi to the poital tent and alomr the lessen omentum at its light 
maigni The second oi panel eatic poition ot the common bile duct is within 
a giooie oi tunnel m the postenoi smface ot the pancieas wheie it entcis the 
descending duodenum This poition is 3 1o 5 cm m length and is sepaiatcd 




J it, 1 7 *> — I om in itoniic 1 a i>» t> of inipull i of \ iti i (accoidlnh to 

f i oin the i cna cum bj a thin st'gmenl of pancieas oi In connectne tissue Jhc 
thud poition ol the (oniinon bile duct is the ampulla A tiue ampulla in the 
sense ot a pouch h mg w ltlnn the papill.i is piesent in onh about one thud of the 
(uses (Leltule) Besides the tine ampulla (tipe 1), time oic thiee othci 
sanations the panel eatic duel empties into the choledoihus at some distune < 
tiom the duodenal wall without foimation ol a line ampulla (tipe 2), the two 
ducts open side be side on the smface of the intestine without the foimation 
ol a papilla (tipe I), oi finalh, the two duets loim a piomniont papilla in the 
duodenal lumen but ionium sepaiatc (Ope 4) 

Lymphatics —The hmphaties of the cistic, hepatic, and common bile duels 
anse iiom a mucous netwoik which communicates dueclli with the lietwoi . <" 
the external smface of the duets The hmphatic collecting tiunhs of t >< l '^ “ 
dtut empti into the eistic noele anel into the node on the antciioi bon ci o 
foiamen of Winslow The liinphutics of the hepatic duct empt' into t it ne 
of the foiamen of A\ mslow and a supenoi letiopancieati' oduoe t na n 
The collecting tiunhs ot the common bile duct ate diumed hi the limp i ne 
the foiamen of Winslow and the postenoi paneicatieoduoden.il imp> n 
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damp within n acir of operation and frujucnth the mortalita ntc is 100 per 
cent In Hfta four patunts operated on n. ported b\ ^ adhoim eieht were nine 
nt the end of five scars hut the lesions in scacn of these wi re well differentiated 
nnd limited to the mucosa and submucosa 
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the ampulla 01 \ erv laieh iiom abenant panel eas 01 e\en Biunner’s glands 
The fust thiee aie bv far the most common but it should be lemembeied that 
eaicmoma which aiises from the head of the panel eas may simulate a pnnian 
tumor of the extiahepatic ducts The numbei of tumois of the penampullan 
region in which the exact site of ongm can be asceitamed lemams leiy small 
inasmuch as so \eiv few cases liaie complete post-moitem examinations Liebei, 
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4 SO — Carcinoma of the ampulla of Vater 
Surgical Pathology Columbia 


(Courtesi 

Unner'uU 


of Dr A 
Sew lorh 


P 

X 


Stout 
V ) 


Department of 


in 1939 an ah zed all the lepoited tumois fiom the penampullan 
was foiced to leiect mam of them because of inadequate data 


legion hut 
He final!' 


uiouped them as follows 

TlMor'- OF TIIE TEriMlI LLLAri FEGION 

Priman carcinoma of the ampulla 
Primar\ carcinoma of the terminal duct of it " £ 

Primary carcinoma of the terminal common 1 e uc 
Primarv carcinoma of the intestinal mucous mcm >rant 
ermsr papilla of Vater 

Priman carcinoma m\olvin£i all the structure*- 

in tlie fir«t four proup* tlm 

Prim m nrcinom i imolvinp all structures comp r 
p ipill i except tumor 6 from tlie in e- i 
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mucous membrane 

Ctuunomas oi tin c\tiahepatic ducts nia\ 
ulcciatcd The\ ma\ be localised oi difiusc 


he eitliei papillan oi flat and 
The grouping ol Stew. at s case- 
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The hmplmlws of the imjmUn of \ iter TiiTslomoce with those of the duodmum 
•mil the imm pmcmtir duet md of necessity, therefore with the Iwnphiticx 
of the pnnercis 

Incidence 

M'di.nint tumors which dtulop in the c\!nhipiUe ducts ire rcHtisclv 
fi w m numlM r the ntin of rirononn of the lien! of the pmerens to carcinoma 
of the CNtnhcpitie duels is nl>out 4 to 1 In 101 serificd rises reported h\ 
huixom nOit' thru nroM from the panerns nnd tucnt\ from the extn 
hepatic duets of these twrnts sis eighteen were from the impnlhrs region 
The ratio of < m iimmn of the estnhi pitu dmt to nmwmn of the pill hhddcr 
is fllKiut 1 to 1 In 112 eases of nmnonn of the pill Madder and eslnhepitie 
ducts collected 1>% ludd 10ft nrose from th« estri!it,»itie Julian duels Cancer 
of the extnlopiiie dmt is found tune ns frcijmnth m mile s ns m fi miles Of 
101 riM^s of i Hirer of the estnhepitn durls (exclasnr of Mil permmpullnn 
itvion) (olle*tedh\ ^tiwirt miciiH three win m mu n mid thirt\ one m women 
TheM tumors nre •'sm* ntrd with stnnrs in npproxim itch ‘20 per cent of the rises 

Pathology 

Gross Patholog} (n»«r of the cxtrihepitii duets urns Ik \pmficdl\ 
lmaled in till ewtir du«*t the hipitir duet m tin contlucnre formed h\ tin 
»\stic nnd hep vile ducts or in tin common hde duct 

Ilolhston found tin follow in .* distrihutio i m <;Jih pms of ran mom a of 
thr lulnn tract 
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ConGi illation of the slow glow t h of these tumois has been obtained fiom 
olisei vations at cxploialon opeialions and ultimate post-inoilcm examination 
Imaiiahh tlicie is paitial 01 eomplcte ohsti net ion of 1 lie common lnle dnet x\ 1 1 h 
consequent dilatation of the duet When (lie duct is completely ohsti acted, 


rii. 


1S2 



-Adenocarcinoma of the tc.mlnil third of tl.e connnon^bUe duct for uhleh a one state 

pancreatoduodenectomy was performed 


it usually mcasuies between 5 and 8 cm in diainctei This oistiuc ion 
to neoplastic annulai constnction (most common cause), pressure 
primary duodenal tumoi, secondaiy mxasion of the pancreas a ei me 
to legional nodes oi to concomitant biliaiy calculi 
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is shown in Tabic XXVI Tlic same is true of the tumors which arise in the 
periampullarj region All o£ these tumors spread to invade contiguous tissue 
The carcinomas arising from the head of the pancreas or from the duct of 
Wirsun" maj invade the terminal third of the tommon bile duct, but the reverse 
docs not often take place In 117 tumors arising from the common bile duet, 
there was secondarv invasion m onlj tturtj four (Licber, 1939) The tumors 
arising from the hepatic duets qmehlv invade the liver or catend farther down 



Fit: 4S1 — PhotomleroKraph of the gross specimen Illustrated In Fig 4SQ showing the local 
extent ot the tumor (very low power enlargement) (Courtesy of Dr A I Stout Department 
of Surgical Pathology Columbia University New York N Y ) 


the ducts The caicmoma arising at or below the confluence blocks off ducts 
and causes dilatation o£ the common bile duct and gall bladder 


Table XX\I Cvrcinoma op the Extpviiei vne Dlcts Gross Characteristics of 
Neoplasms and Fpequenci of Metastvsis 
(From Stcv.art, II L and Lteber M M \tch Surg 1940 ) 


LOCATION 

1 L UMBEP OF 
CtSES 

| Forsr S 


Ilcpatxc duct 

35 

Local tumor 7o % — diffuse 2o% 

48% 

At the confluence 

4S 

Local growth *>G% — diffu e 44% 

4G% 

Common bile duct 

21 


52% 
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ehaiaclei ot the cells In tact some woikeis bine thought that tliey could dis 
tinguish tuniois hating piitmut oiigm fiom the duct of Wnsung 01 head of the 
panel cas fiom those ansmg horn 1 ho tcnmnal thud of t he common lnlc duct, 
but this can seldom be done 


Clinical Evolution 

One ol the hist signs ol a caicmoma ot the common bile duct 01 of the 
ampulla ol Vatci is jaundice (Caltcll) it was the fust symptom m 13G of 2212 
patients (lacbei, 193')) and was cteniuallt piescnt m all but Join patients The 
jaundice 1 auoinpniiting caicmonm ol the ampulla, although slowly piogiessno, 
oltcn fluctuates because ol ulcei.ition of the papilla It is also tine that ulceia- 
tion ol the duodenum mat cause bleeding mlo the gashoinlcslinal liact 

Pam is Iieciuenth a stniplom oi the disease Table XXVII lists the 
hequentt ol sMiiptonis and signs found by Coo]iei and hiebei The longei the 
dm at ion ol obsliuetne jaundice, the giealei the dcgice of litci damage which 
maj lead to hcnioiihage and cause death Cholangitis and olhci local lnflain 
iii.il oi y conditions <uc oltcn the cause of death, wheieas widcspicad lnctnstascs 
aie lately the cause 


'lABIl \X\II ItllAllW Pltl QIII M \ 01 feSMCIOMS AN1I bU.NS IN OaUCISOMA m 

Kmkaui I A 110 t>UC1S 

( 1’ioni IIulc, E, 111(1 Young, I. I. New England T Med, 1010) 


St M l TOM Oil S1 C.N 
.1 UlllllltC 

Alidomin il p uu 
Weight, loss 
AnorcNUi 
Vomiting 
Diarrhea 

Palpable gill hlitddu 

Enlarged lncr 

Occult tdood in sloo] 

lliiodentl ilc fee t in g isltoinb 'Uin d ^mes 


COOI’I R 

I II 111 1 AND CO WORM 1.S 

(%) 
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95 

08 

80 

50 

78 


71 
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Diagnosis 

Tumois ot the cMiahcpatie duels aie seldom diagnosed because the) uk 
seldom eten considcied Only 39 oi 222 cases weie accumteh dmgnosw 
tlmually, and the (onocl diagnosis was obtained m onh S3 oi tlie < <ises 1 
which cxploiation was tamed out (hiebei, 1939) In si\l)-two l,IM s ’ , 
liioie diagnoses wcie made the most common w.is c.ai t.umma of l m 
the ], arnicas (twentt-hse), calculus choledoch.t.s (fomfccii), calculus tlioi 
c\ stilis (ten), and distinction of the bile ducts (twelve) „ 

Clinical E caminution — Jaundice is mvniiably picscnt with tumot s m 
fiom the estiahcpatie ducts and pciiampullaiy legion II is 'cn > ( 
the fust sign ot a lumoi of the am])ulla, and it mat was am " ll,l( ] |(0 
ulceiaticm hi neoplastic obslmction of the common bile f ucl, H ’'' <: ' 1 
hppcais slowh and onh giadually deepens to become intense I be fti • 
is ficqucnth palpable and the litci is often enlaigcd in all of the 
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Along with these changes there maj be inflammator\ lesions which, par 
ticuhrlj m the pcnampulhrj region, maj be accompanied by pancreatitis which 
in turn is sometimes associated with fat necroses With obstruction of the duct 
of Wirsung, there maj- be cjstic dilatation of all its ramifications gmng the 
pancreas a firm, indmated consistcnc\ and causing diminution of function 
There also ma\ be an ascending infection of the biliarj tree with cholangitis 
or empjema of the gall bladdei The lucr is usuallj enlarged and the surface 
smooth, but occasional it maj be finelj or coarseh nodular The cut surface 
is dccplj bile stained and there ma\ be considerable distention of the intra 
hepatic ducts 



FIs 483 — Photomicrograph of the pecimen Illustrated In FIk (S'* showing the well different! 
atea character of the tumor (moderate enlargement) 

MetxStytic SpReyd — Carcinomas of the e\trahepatic ducts metastasize 
rather carl} to the regional ljmph nodes In 182 neoplasms (carcinoma m 
\ol\mg all the structures comprising the papilla of Vater) reported b> Lieber 
(1939), metastases occurred in 43 per cent In 103 patients with this group 
of carcinomas ot the penampullarj region, the growth was nonulecrated and 
limited to the papilla The carcinomas arising from the ampulla of Vater 
and from the intestinal mucosa oicrljing the ampulla tend to metastasize late 
Microscopic Pathology — All of these tumors are adenocarcinomas It 
would be \cr} helpful if the pnman origin could be identified b\ the histologic 
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80 pei cent of the patients with common duct stone have a contucted, atrophic, 
funetionless gall bladdei , and w hen evidence of intei mittent block is also 
appai ent, bile will be found in the sfool and uiobilinogen in the urine, par- 
ticulaily if fiequent tests aie made Theie aie a fen patients in the oldei 
age gioup who gne no histoiv of pain suggesting calculi, and a picopeiative 


diagnosis of caicmonia of the head of the paneieas is made Stones in the 
ampulla gne appioxunatelj the same signs and symptoms as stones m the com- 
mon bile duet In 1G0 cases reviewed by Judd, 75 pei cent of the patients 
weie between 40 and 60 jeais of age, and sev entv -tv. o of these had had one oi 
moie pievious opeiations The usual stoiy was that of lepeated attacks of 
paiosysms of pam followed bj' chills, level, jaundice, and residual tenderness 
Pain (mild oi sevcie) was piesent in 155 of the 1G0 patients In 73 pei cent 
of the patients, laundice appealed foi a few' dais oi a few weeks (onl) thiitj- 
seven escaped de\ eloping jaundice altogcthei) Tins jaundice gave a direct van 
den Beigh i evict ion, and in 83 pei cent bile could be found m the duodenum 
bv using the Rehtuss tube At times the hiboiatoiv tests show absolute obstiue- 
tion, but if these tests aie lepeated, evidence of niteimittent obstiuetion will be 
found Sepsis as manifested by chills and fevei was piesent m 51 pei cent of 
the patients In 110, stones m the gall bladder weie also piesent 

The piesencc oi absence of a palpable gall bladdei is ien mipoifant in 
deciding whether the lesion is benign oi malignant A high peuentage oi the 
malignant neoplasms of the pcuampnllan legion lansc a dilated gall bladdei 
while conveisely an extienielj small piopoition of benign obstiuclne lesions 
aie accompanied bv enlaigcnient ot the sail bladdei How e\ ei , even <i dilatec 

gall bladder maj not be felt if theie is ohesitj oi if a huge light lobe of the 
Inei is oveilj mg it oi because ot lack ot eoopeiation on the pait of the patient 
Attci theie is no doubt that the lesion which is causing the jaundice is 
malignant, its origin must then be dctci mined Tumois ot the extiahepatic ducts 
aie relatneh tew r compaied with the nuinbei aiismg fiom the leac o 
pancreas and gall bladdei In cat cinoma of the pancreas the w eight loss, anemia 
and other sjmptoms aie usualh followed In jaundice, while in carcinoma ot t c 
common bile duct oi ampulla, jaundice is one of the first svmjiloms 
jaundice accompanying a panel eatic tunioi is of a gicalci iniensi } ian 
1<iunclicc of ampullai\ and bile duct tumois It is also piogicssne an unie er 
mg Because of the ulceration which mar occur m caicinomas of the terminal 
thud oi the common bile duct, and particularly rn t lose arising *° m 

ampulla and fiom the intestinal epithelium overling t ic ampu a, i ee „ 

into the gastrointestinal tiaet can occm Usually t ns ) ee ing 
amount and gioss heinoiiliages do not oceui It is a so possi i e, lowcre , 
cateritoma of the head of the paneieas to ulceiatc the intcst ’" a \" 1 “. , d 
may be mteimittentlv piesent in the feces m caicmoma o le ei ‘ 
of the common bile duet and caicmoma of the ampu a localise o in e 
alleviation of the obstiuetion due to necrosis of the tumor J con 1 / ces 

eaicinoma of the head of the paneieas nevei produces am n o 1,1 

Pancieatie en/vmes die tnvatrablj absent m carcinoma o “ n 

paneieas but maj be piesent m caicmoma of the teimma in 
bile duct oi ampulla (Table XXIX) 



CVSCEP Of DIuESTIVF TRACT 


6S9 


The gaU bladder may not be felt however, if there is poor cooperation on the 
part of the patient, if the alidommal wall is \er\ thick or if the patient is obese 

Roentgenologic Examination — 

Roentgenologic studies of the gall bladder and gastrointestinal tract mav 
show failure of the gall bladder to fill and may, upon occasion, show a duodenal 
defect A gastrointestinal senes was done on forty nine patients and m sixteen 
a lesion of the papilla vis present recognizable In a continued duodenal dt 
forxmtv most often in the second portion (Licber, 1939) 

Laboratory Examination — Laboratory procedures (as detailed under 
Carcinoma of the Head of the Pancreas') are also indicated here The investiga 
tions are directed to finding out whether or not complete bihan obstruction is 
present Frequent observ at ions of duodenal contents arc necessary to determine 
the presence or absence of bile pant reatic accretions and blood 

Differential Diagnosis — Ihc patient with a carcinoma of the extrahcpatic 
ducts or ampulla invariably has jaundice Therefore different! ition has to be 
made from other conditions which give jaundice In the first pi ice non 
obstructs e forms of jaundice base to be ruled out, but usually the cause is 
obvious Toxic hepatitis mav at times be confusing and the obstruction tem 
porardy complete However this inflammatory process generally appears in 
voting individuals the jaundice tends to clear, and, with adeejnate laborator' 
te>ts the obstruction is proved incomplete 

Carter reported on a series of I GOT patients with disease of the liver and 
lnliarv tract admitted to the New ^ork Postgraduate Hospital b« tvt.cn 1916 
and 1936 (Table W\ III) Trom the statistical standpoint the chances arc 
high that when obstructive jaundice occurs it results from a benign cause such 
as a stone rather than to a malignant neoplasm 

TAcrr win Courvrvrivr Incidence or Tai \t»cr ask Vrr Incidence or pirrKrrvr 
Ovnacm* Jlirnn <o\ditio*-s 

(From Carter P F Greene C H onl Twt T P Piagno \ 111(1 ilanaaenient of Di 
w c of Ihc Tnrt, PV»\K‘Wph\a VO 0 1-ea L Febxger ) 
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Oi fit< benign conditions the most difficult one to difienntntc is common 
duct stone The associ iled sv mptoms arc biliarv coin jaundice chills and fever 
usually m this order Dark urine and acholic stools usually follow the attack 
Colic frequently indicates the passm„ of a stone from the cystic duct into the 
common duct The jaundice which follows mav wane as the stone passes into the 
duodenum or into a true ampulla It is rare that complete obstructive jaundice 
is present It is usually intermittent In a senes of 106 caves reported bv 
Jordon all of the patients had svmptoms of recurrent colic for variable periods 
of tunc but fourteen (or 13 per cent) never had anv jaundice at all Ataut 
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Moxmhaii succmth states ‘No one liung is ml nibble m tlic difleiential 
diagnosis of obstiuetue .lanndiec, the diagnosis is alums difficult ” Thcie 
me fan I v frequently, no absolute difleieniiatmg signs 

Treatment 

Caicinoina niismg in the hepatic duct is pincticallx nexei opciablc because 
of dneef extension into the hxei Caicmoma of the tciminnl thud of the 
common bile duct is also seldom opciablc, Stew ait (19-10) was able to collect onlx 
tlnee suigiealh tieated eases Caicinomas of the peuampullaiy legion aie moie 
suitable foi snigie.il tiealment because Ibex tend to leinam localized At the 
tune of exploiation, howexei, the lnei, head oi the paneieas, and legional 
hmph nodes should he caiotulh examined Khoren section of an cnlaiged 
distant hmph node 01 the lnei max show metastatic disease and am fuitlici 
smgeix is contiaiiidicnted If the di.ignosis is still questionable aftei this limited 
exploiation, then a duodeneetonn should be done A pnpillnix tnmoi max be 
hiopsied and a frozen section done but it should he lcmombeied that these 
Illinois aie ot low mahsuanex and a luops\ oi the supcifieinl pm (ion max gixe 
an entireh enoncous lmpiession of then potentialities (Child) 

It caicmoma is pioxed a ladieal one-stage paneicatoduodenectomx intliei 
than a local leseetion should lie done Oi ninctx -eight, patients in wliom local 
excision with tianspl.intation of the common bile duct and pancieatic ductxxas 
done, theie was an immediate 20 poi cent opeiatixc moitahtx (Hunt) Onh 
fixe patients xxeie nine at the end of tom xcais Tins operation should theie 
loie he eonsuleicd pnlliatixe latliei than cuiatixe In a iceciit senes of fiftx- 
one eases of pnnci enticodnodcn.il tumois icpoited bx Cnttdl, onlx scxentccn 
xxeie elidible ioi a ladieal leseetion It is iiiteiesting that onlx till co of these 
opciablc eases aioso fiom the head ot the paneieas, although e.ucinomn of the 
paneieas is about foui times as iiequuit m incidence as pcii.nnpnllnix cancel 

Prognosis 

The piognosis ot caicinoina of the hepatic duet is liixaiiahlx pooi Stcwait 
tound onlx one patient with eaieuioma ot the loxxci segment of t lie common bile 
duct liung and well ten months following opeiation In the nmotx -eight cases 
of caicmoma ot the peii.nnpullaix legion compiled bx Hunt, fixe ot the patients 
lixed fiom foui to twenty-two x cal's folloxxing opeiation Of eightj-six cases 
of caicmoma of the ampulla of Yntei and peiiampull.ux’ poition °f t 
duodenum, thutx-six of the patients xxeie lixing and well, but onh ten in 
gone tlnee xcais oi longei Oi the txxentx-six xxlio xxeie known to haxc diet 0 
disease, sixteen died within the ihst xeai, and onlx txxo showed exidonce of iccm 
leiice aftei tlmtx months In uew of these figxnes, it seems logical to conclude 
that if lecinience does not appeal within tlnee xcais of opeiation, the c unices 
of its exentual ocennence aie intliei small 

In foitj-sexen untieated patients icpoited bx Outcibudge, the axoia^e 
time from onset, of sxmptoms to death was a little oxei sexen months, niw in '* 
pet cent of the patients the dniation of hfc was less than six mont is u 
inadequateix tieated patients, 97 snixixcd foi an axeiagc of six mont is iom 
onset of the disease (Liebei, 1939) 
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I'ANCER OF THE KIDNEY 
Anatomy 

Tim kidnev s ,uo pan od cumins situated on both sides of 1 lie midline m the 
posteuoi abdomen at a level between (lie eleventh nb and the thud lumbal 
tiansveibo pioeess The lelt Kidnev is usiialh situated 2 cm lovvci Thehidncvs 
assume <i slnrhth oblique position and inescut an auteiolatcial and a postei o- 
inidial sin lai e The posteuoi lelations aie (aiilv constant on both sides foinicd 
bv the psoas maioi the quadiatus lumboiuni, the di.iplnagm, and tiansvcisus 
abdominis nniseles with the met him; twellth doisal, lleohv pogastnc, and lleo- 
inguinal neives Anteiioilv the Indues s aie in dneet lelationship with the 
supiaienal gland at then supeinu pole The light ludncv is m l elation with 
the descending poition ol the duodenum, the peiitoncal eavitv, the hepatic 
llcMue ol the colon and the light lobe ot the Iivei The left ludncv is nntcnoilv 
in lelationship with the tail ot the pancieas and with the posteuoi wall of the 
stomach t hi oil" h the omental Inusa 

Both kidnev s aie suuotinded hv a filnous capsule The kidney m its 
lapsulc and the peiinephiie tat aie enveloped hv (leiota s iascia ol lenal fascia 
wliuli anses iumi the tiansvei salts laseia and divides into a posteuoi lajei 
(tasei.i ot Znc keikandl), which attaches modiallv to the veitelnal bodies, and a 
tliinnei anteiiot lavei (last in ol Toldt), whieli extends bevond the midlmc to 
the opposite side The filnous envelope ol the kidnev is onh open medial v 
and mienoilv 

Lymphatics —The Ivmphalies oi the kidnev paienchjma and those of the 
filnous capsule aie continuous hut thev do not communicate "dh those ° t® 
adipose tissue The Ivmphalies ol the paicnchvma aio abundant, tiavcl a 
(he blood vessels, and tioin the coitical and liicdiillai v aieas diain townie 
base ot the pv i.miids At (his point fhev unite and follow the blood vessels along 
the smface ol the pviannds until thev icach the pedicle, whole thev C1 ' 1CC 
into thiee mam 1 1 links (Uouvicic), depending on vvhethei thev aie oca cc 
tiont, between, oi behind the lenal vessels 

I The outturn tnui/.v diain the antcuoi half of the hidnej and tel ™" a c 
in the lateioaoitie nodes between the lenal and intciioi mesentenc ai e 
On the left side, the highest tiunks mav empty into a node situatec a 10 • 
tion of the lett lenal and supiaienal veins and into a node locatcc at ie 1 
vvhcio the left speimatic vein diains into the icnal vein At times t iev 
diain into a node Ivmg below the tcimination of the lenal vein an 
piecaval lympli node 


G94 



CANCER 01 DIGESTIVE TR \CT 


693 


References 

CARTER E F GREECE C H, and TWISS, J R Diagno is and Management of Di 
ea e« of the Biliary Tract, Philadelphia 1<>39 Lea S. Febiger 
CATTELL R B Pancreatoduodenal Rejection New England J Med 232 521 526 u 1945 
CHILD, CHARLES G HI Pancreaticojejuno«tomv and Other Problems A ociated With 
the Surgical Management of Carcinoma Involving the Head of the Pancrea Ann 
Surg 119 845 855, 1944 

COOPER W A Carcinoma of the Ampulla of I ater, Ann Surg 106 1009 1034 1037 
HUNT, A C , and BUDD J W Tran duodenal Resection of the Ampulla of 1 ater for 
Carcinoma of the Distal End of the Common Duct Surg , Gvnec. S. Obst 61 
651 661, 193 j 

HUNT \ C Surgical Management of Carcinoma of the Ampulla of \ ater and of the 
Penampullarv Portion of the Duodenum Ann Surg 114 570 602 1941 
HYDE, LEROY, and YOUNG E L Carcinoma of the Ampulla of A ater, New England 
J hied 223 96-90 1940 

JORDVN F M and WEIP J F Stone in the Common Bile Duct, M Clin North 
America 15 1529 lo44 1032 

JUDD, E S and it YRSH \LL J At Gall tones in the Ampulla of A ater J A AI A 
95 1061 1064 1030 

JUDD E S and it AR^H VLL, T it Gallstones in the Common Bile Duct Arch Snrg 
23 175 1S1 1931 

TUDD, E S and Crav II K. Carcinoma of the Gall Bladder and Bile Duct . Surg 
Gvnec l Obst 55 30S 315 1032 

LETTULE, M and N ATTAN L ARRIEPE L Region A aterienne du duodenum et 
1 ampoule de A ater Ball Soc anat de Par 78 491 ,,06 ISOS 
LETTULE M Les cancers pnmitifs de 1 ampoule de A ater Pre e med 14 2o6-25S 
1906 

LIEBER M ir STEWART H L and LEND HERBERT Carcinoma of the Infra 
papillarv Portion of the Duodenum Arch Surg 35 26S 2^9 ]037 
LIEBER AT At STEW ART H L and LUND HERBERT Carcinoma of the Pen 
papillarv Portion of the Duodenum Ann Surg 109 219 245 3^3-429 1939 
AIOYNIHAN B G A Gall Stones and Their Surgical Treatment, Philadelphia 1005 
W B Saunders Co p 236 
AIOYNIHAN B G A Quoted bv REN SHAW K. 

NUBOER J F Studien uber das extrahepati che Ga11enwegss> tem Frankfurt Zt chr 
f Path 41 19S 249 1931 

OUTERBRIDGE G W Carcinoma of the Papilla of A ater, Ann Surg 57 402 426 
1913 

HANSOM H K Carcinoma of the Pancrea and Estrahepatic Bile Ducts Am J Sur^ 
40 264 2S1 103S 

POLLESTOX HD Di ea es of the Liaer Gall Bladder and Bile Duct Philadelphia 
1905 W B Saunders Co 

ROUATERE, H Anatomv of the Human Lrmphatic Sr stem Ann Arbor Mich 193S 
Edwards Brothers Inc 

STEWART n L and LIEBEP M M Hepatic Change As ociated With Decompre ion 
of Obstructed Blliarv Pa ages Arch Path 18 30-41 1934 
STEWART, H L and LIEBER M M Carcinoma of the SuprapapiUarx Portion of the 
Duodenum Arch Surg 35 99 129 193” 

STEWART H L LIEBER M ir and MORC AN D P Carcinoma of the Extrahepatic 
Bile Ducts Arch Surg 41 662 713 1940 



69G 


CANcrn 


2 The middle hunks of the light kidnej usually terminate m the right 
lateioaoitic node On the left side the\ end in a node which is near the junction 
of the supiaienal and lenal veins 01 m a lateioaoitic node 

3 The posteno i hunks originating fiom the postenoi half of the kidney 
t ci inmate, in the light side, in nodes which aie located behind the infeiior vena 
cava along the light boidei of the aoita, between the lenal aiteiy and the 
mfeiioi moscnteiic aiteij On the left side the postenoi ti unks empty into the 
lateioaoitic nodes neai the oiigin of the lenal aiteij 

The hmphnlies of the icnal pelvis aie diaincd by the lateioaoitic nodes 
which lie neai the oiigin of the eoiiespoiulmg icnal aiteiy and the temunation 
of the aoita and also into common iliac, lnpogastuc, and external iliac nodes 

Incidence and Etiology 

Appioxiinatclj 99 pet cent of all solid icnal tumois aie malignant m 
liatmc and about SO pci cent of theste aie adenocaicinomas Adcnocai cinomas 
of the kidnex aie usuallj encounleicd in men between the ages of 4G and 55, 
and m women a decade cailici Thc\ oecui moic fiequcntly in men, in a senes 
oi 402 cases, 227 weie males and 175 females (Albauan) 

Neoplasms of ihc kidney pelvis make up onh 5 to 10 pei cent of all lenal 
tumois In a senes of 585 kidney tumois collected by Albauan, 42 ouginated 
in the pclus The latio ot these tumois to udrnocaicmomns is about 1 to 14 
(Biaesck) The ulceiatmg cpidcimoid caicinoma ansing fiom the pelvis has 
a suggostnc ctiologi Of 57 cases of ulceiating caicinoma leviewed bv Gilbeit, 
tlicie wcie associated c.ilculi and infection in thutj instances 

Wilms’ Illinois constitute about 6 pei cent of all kidney tumois They 
detelop in the \en \oung age gioup, about SO pei cent of them appealing in 
childicn undci 7 and iciv lew aftei 15 icaisot age (Table XXX) 


Tabie XXX An Dish ibuhon in 105 Cases op Wilms’ Timor 
(From Alban m, J , and Imbeit, h Lcs tumours du rein, Pans, 1903, Masson S. Cie ) 


AGE IN \EARS 

CASES 

PERCENTAGE 

0 to 3 

89 

54 

4 to G 

42 

25 

7 to 9 

21 

13 

10 to 12 

7 

4 

13 to 15 

0 

4 

Total 

105 




Pathology 

Gross and Microscopic Pathology — Adenocaicinomas of the Iudnev aie 
often found unexpectedly at neciopsy, usually m kidneys which show evidence 
of piovious disease Mmtz collected si\ty-one kidneys containing 69 cnoum- 
scubed lesions, the majoiity of which w'eie less than 5 cm m diametei There 
aveie only eleven without evidence of pre-existing lenal disease Seven were 
so-called fetal adenomas, foity-seven were papillary eystadenomas, and se ' eI1 
wei e adienal lests These small cncumscnbed cortical lesions wane we e 
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Fig iSi —AmtatnU. sketch of the ljmphatics of the klUnejs showing 1 anterior trunks * 
middle trunks 3 posterloi trunk (After Rouvifere ) 
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and individual acini aic legulai in appeal anee Ficqucntly the papillaiy-cdl 
type of adenocaieinoma with gianulai c\ toplasm is leplaced in a few areas bi 
laige cells with foaim ci toplasm (Fig 4SG) These tumois can be divided into 
tin ec micioscopic valiants designated as papillaij diffuse, gianulai -cell, or cleai- 
cell tipes Multiple 01 laige sections fiequenth meal tiansitions and lana 
tions of all foims in the same tumoi (Gottesman), and it is theiefore logical to 
designate them all simply as adenocaieinomas of the kidnev They undoubtedly 
,mse fiom icii.il tubules, and like lenal tubules they may show' hj aline droplets 
and a tendency to phagoej tosis of biokcn-down blood pigment (Sehillei) 



Fie ISO — ■Photomicrograph of -in adcnocarcmoim of the kltlncj showing small areas 
the tumor cells hare a foamy cytoplasm (hlgh-power enlargement) 


in which 


The tiansition point between benign papilloma and papilla) y caicmoma of 
the kidney pehis is indefinite, and a high piopoition of so-called papillomas of 
the kidney pelvis aie, in a sense, malignant They hate a tendency to lecur an 
fiom this tiew point aie analogous to the papillomas of the uiinaiy blad ei 
Papillaij' caicmomas of the kidnet pelvis foim soft led 01 giay mammalate 
masses with smooth glistening sui faces, as if covered by mucus The tumor is 
made up of aiborescent ramifying papillaiy masses, and it sometimes lescmi c 
small pedunculated polyps with 11 legulai surfaces (Fig 487) Suiioun in D 
mam tumoi tlieie aie often smallei masses which may lepiesent dnect mtasi 
of the uietei by the papillomatous neoplasm Tumor is also fiequent y P 1 ® 0 
m the uppei and lotvei thuds of the meter but the midportion may e 
These papillaiy tumois aie not associated with leucoplakia, stones, 01 m ec 
Local lecunences aftei excision aie fiequent, but distant metastases aie 
tively uncommon 

Carcinomas of the kidney pelvis ha\e the notonous quality of bein = acc 
pamed by satellite lesions m the uietei and also m the opposite u ney P 
or uretei It is debatable whethei this multiplicity on the same sice is 
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Imeated, were often homogeneous light yellow in color, and created a slight 
bulge m the overhing capsule of the kidnc> The differentiation of adenoma 
and carcinoma cannot he made grossls 

The adenocarcinomas \an in size but as a general rule the\ usualh do not 
reach the huge size of the Wilms tumor These tumors ha\e been designated 
as h\ pernephromas a name which specifies neither origin nor structure Itarelj 
the\ are bilateral (ForsUhe) In forti six ^scs in which the point of departure 



MlT <S-j — 1WII tcllncat*} n ictiooarc I noma of the mperlor pole of the klln p y with ureas of 
t emorrhace 

was known twcnt\ fisc were m the superior portion nineteen m the inferior 
portion and two in the midportion of the 1 nines ( \H>arran) The infiltrating 
typ® without enlargement of the kidnev is rare \denocarcinomas are well 
circumscribed cten when large and tend to grow toward the mcdullan portion 
of the kidnej and its pclws On section thca are usunlla bnght \d!ow m color 
and hemorrhage and necrosis arc common (Tig *!S5) 

Microscopical!} it mas lie sometimes also lmpossibh to determine if a tumor 
is m adamma «r an ndenoenmnonn for encapsulation is often present m both 
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l! ! uhitittitii ui.iuri 'o’i! ,,n,,’iomn orisint: noin the |n‘l\ is 01 the ),idm\ is a 
lilt tinii'ii i .I'nmonh is. h 'id w ith m phrolithi isi. and coni omit. mt p\elo 
in nhritn. 

lie llili s f.n "i 'or i nnno .11 pinbibh arises 110m tiubnoiu. nephio 
o' ill' tis.u. ’ ml r< ,*r> uis 1 r.s,p’ ..tie 1 \n"ji 1 Hum of tin 1101m.1l diwlnp 

n.i nt d pn . .. o 1,1 rim: in _to. . i. -i.'io 01 tin n 11 ll < 01 tex m late total life 

n, m t » < tir • .1 ’ i.n. iti * . •. t I mi ih 1 to '. nn 1 ti r 1 hi mml..n 1 tses in winch 

■hi punt 1 1 1 i.i.'ii. u . 1 m.iiii tuihi oi'iipinl tin mfiimr pule tour t he 

.up, uni pot. ti.lti. • .In 1 ini, >ii ..'i ■>! tin hnlm \ (MImi! mi The tumor 
1 null . 11 in 'i v ti '1 ' 1 i’i il ,1 ini I it_i (oii'i J'il* tiiii 1 It li.is 11 ilctiniti 
1 I'ltu 1 ' ’ . ' ’ . . iji-.nl ni. i. !■» . o it mini 1- mill 1 1 > 't ot tin kiiliu \ Hn.uio' 

.1 *'.| 1 1 ,i. t ’ , 1. t. • K ’.i 1 • hi 1 .1.1! 1 1 .1 utti n n .11 lnii!. .1 laigi '•ri 

1 ,.tl , In . 1 1 i i'!. 1 . \s * 1 . 1 * .ip! ’N 11 ills 1 ml*, tin t ipsiih Its Milt. Ill 

I ,, I. , ; i. 1 • ,1 i'. . to v.!i.ii| nt tin tumoi iisii.ilh slums 

. t ,11- 1 t,‘. 1,1.' m. Im’ 1 'iirrii i ’1 mil inunsismn iltu tins 

, ,, ,, r i , , i j |, i , \ 1 , ■ id il . m .inn, o' 1 nt 1! im mil 1 oiiiu < Iim tissue 

,,, ), T . , j , mn 1 nil,. Mi..: < r 1 t. mtiii itioplmil Iiim . nisi of 

nn ,t. 



At mu ops \ Wilms tumois .ire oiten huge anil attached to the contiguous 
01 galls In mtl iitiitt ltou or neoplastic adhesions Tltei spic.ul In conti 1 ^ 

waul the pilus with imasion of the unal \eins and l.neh ol tie ' e 
(Messinmu j When the tumoi has peiietiated the capsule it mae cause 1 ^ 

and peiucnal extension Adicnnl miuMon is most common m ^ 

which aiise in the supcnoi poition of the kidnei Infiequent \ ie 
direct!' in\ade the small bowel laigc bowel, lner, 01 icitebrae 
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implantation or is morel} a reflection of an increased tendcnc} of the mucous 
membrane of tlie gcnitounmr> tract to torn tins t>pc of tumor "We feel that 
probablv it is caused b\ a m dign mt tendenct of the epitlu 1mm similar to the 
tendenc} of the mucosa of the large bowel to produce multiple poljps and adeno 
carcinomas 1 urthei supportne cudenoe lies in the fact that solitai} pipdlar} 
tumors of the ureters are rare Kimball reported sc\ cnt\ four hidne} tumors 
imohimr more than one poition of the unnarj tract 



Hk IS7 — Pai Ulary carcinoma of the Wlncy polvls The first rtmptom was proruse hematuria 

Microscopic cAomuntion shows, the centi d poition of the tumor made up 
of a covmcctnc tissue ixis continuous with the submucosal tissue of the pelvis 
or ureter and there nm be small strmds of smooth muscle at the base The 
epithelium is transitional in t\pc, and tlic cellular characteristics are simitar to 
inpilhrv carcinomas of the bladder It is often difficult to sav which one of 
these tumors is Ijcnign the trios, of calling them benign being more, common 
tlmn the reverse (rig 488) Kulnev tumors, unlike the ulcerating squamous 
cart mom as of the pels is arc usuallj not assoented with infection The firm 
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Clinical Evolution 

The evolution of the vanous lyprs of kidney Illinois rants consider abb 
Adcnovn unomiis oi the kidney anse within the paioiithyma and do not give am 
signs or symptoms unless it is liemalui ia, as Inch is Die most common presenting 
symptom Jn '108 cases lepoilcd by Judd, hcmaluiia oecmied as a first symptom 
in 48 8 pci cent ot the patients (00 pei cent, Albauan), jiain 111 37 3 percent 
(30 pet cent, Alban an), and tuinoi in 13 0 pei rent, dining the evolution of 
the disease, heinatuna developed 111 09 pei cent of the patients (SO pei cent, 
Albertan) Pam oeiuis duinig the ionise of the disease in about SO pci rent 
of the patients With imiease 111 the si/e of the tuinoi, a mass rail sometimes 
lie felt 



Blood riots may fonri, causing scene spasmodic pain as they pasi do»n i 
uictci Jtathr 1 r ommouly (about 37 pr 1 unlj the f«-.t symptoms arc due ' 
hone 01 soft tissue mrtastasrs As the disrate disseminates, aiumia, roiiC'i, 
pleuial pam m u on in Mrtastasrs to the hiam air not unusual in the 
stages bov -giadt fevej may arrornpany thr tuinoi, disappear >'ith its ,lrf - 
lcmoval, and lrapjaai v itli a icriliirnrc It is not unieanonab c to 
that rrilam 1,111 mounts of the kidnrv remain latmt or giov at a vrrv s 1 
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Wilms’ tuniois with i pure almost sueomatous appearance maj show 
cells of both epithelial and connective tissue origin Smooth muscle and some 
turns bone and caitilagc uw be found Striated muscle is present m about 
40 per cent of the c iscs Adenom itous areas and occasional glomeruli are often 
also found This complex constitution is the cause ot the varies ited nomen 
cldlurt given this neoplasm (Figs 4S9 and 490) 



Fig 4S3 Fit 490 

FIs 4S9 —Sarcomatous -ippearancc of ft Wilms tumor (moderate enlargement! 
Hff 1J0 — Vdenom items appearance ot a Wilms tumor (moderate enlargement) 


UrrtST me Si ar.w> — The tcndmc) of adenocarcinomas to metastasize is 
duectl} rehted to their size In a senes of 149 cas^s reported bv Bell, sixtv 
six of eights four measuring oscr 5 cm showed met istascs and only fisc of 
sixtj fisc measuring G cm or less had metastuvized \dcnoc an momas spread 
predominant^ bs vessel msnsion Thcs can reich sems cithei bj grossing to 
ssard the lulum or b\ piercing the capsule and contacting the veins in the 
pcnrenal tissue Thus do adcnocai emomas spread to the lungs whcie the} 
gross luxunantls and form innumerable spherical nodules These adeno 
carcinomas com molds metastasize to bones Continuous tumor thrombi from 
the renal sun to the right auricle do occur Lymph node met abases are much 
less frequent than in a \\ Urns’ tumor In 11 dins’ tumor metastases are com 
monls found ssithm the lungs, liver, brain and regional lvmph nodes, this 
spread is also mainl' b} sems The ulcerating epidermoid carctnomas quichh 
metastasize to regional lvmph nodes and distant metastases arc almost alss a} s 
present when the tumor is first seen Papillary carcinomas arc slow to 
metastasize and mils mfrequentis show distant spread Death Usualls occurs 
first due to recurrence of the tumor or hidnej infection 
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\ \u UM — SuiMti] specimen of the Wilms tumor llhistriteil In ri» s I'M ntnl I'M Not 
one insulation with almost tompb to obliteration of M dm j pan rich} m i Arrow points to 1m nlo 
of tlio ion i) m hi 



I Ir, in — Sollmrj mi'lnMntlc nn« In tlm rlU.t lilHr ro f Inn from nlUliTn- tumor on j or f I 
low fur? opor itlon (<< nno pitknt a 1 * lllustr itr>f] In Ilk I 'll 
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for a number of 5 ears and then suddenly accelerate their growth, disseminate 
and eause death The mean duration of carcinoma of the hidne\ in Albarran’s 
senes w as 4 5 j ears 

Carcinomas of the hdney pchis manifest themsehes lmtnlh in almost all 
of the patients In painless but profuse bleeding Tins natural^ leads to a cei 
tarn degree of anemia These SMnptoms nia-v be present over a relatuch long 
period of time and hematuria mas «a\ and wane Often theic aic multiple 
tumors Ivimball reported that 33 pci cent of seventv four patients had tumors 
111 the ureter and bladder as well as 111 the hidiiov at the time thev were first 
sem In a urologist If infection occurs theic ma\ he some costovertebral pam 
md fever The immediate cause of death is often ! idncv infection 



lit: VO'* ~lnuiw cnou* p>clc.Rnvm of the same child lllu tmted in Fit: «1 ehonlnc n 
1 omoKi'ncou nrn ©t den Itj oecupjinj; the entire right el le of the abdomen but wllh no pelvic 
or ureteral rhndow on that si le 

h pulcrvioid carcinoma * often hate n Ion,, picicdmg histon of swnptoms 
suggesting renal lithnsis Thc\ arc often necompamed b\ end cnee of hi due' 
infection with recurring bouts of fever, tenderness in the region of the hidnev, 
nnd rather marked painless hematuria The clinical course is quite rapid not 
onh due to the presence of infection but also because squamous eircinomas 
metastasirc c trlv Death, Itontvcr, is predominant due to hidnev infection 
The 11 i/mu tumor develops insidiotislt nnd pamlcsslv and is imanahh 
larM when first discovered (1 u 451) Otcr thru, fourths of the eases arc found 
in children under 7 Mars of n„e Vs the tumor grows to involve. the capsule or 
nerves m the immediate area pain becomes apparent In the advanced stages 
of the disease anorexia and weight lass appear Hematuria in contrast to other 
iidntv tumor* u infrequent and as a single svmptom through the course of the 
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Thus the kidney may be held down between the two hands and its xolumc, 
form, and consistency appicciated Tuinois developing in tlie upper pole of 
the kidney cannot usually be palpated, while those which glow on the lower 
pole aie more accessible and consequently moie easily detected When a tunioi 
arises in a ptotic kidney, it may be appiehendcd m an eaily stage of its exolu 
tion On the light side, it is bcttei delected because the Inei foims a natural 
bainei to its growth On the left, a kidney tumoi mas enlaige upward with- 
out intei fei dice fiom othei oigans 

On peicussion of kidnev turnois dullness is found as a lule, but a tympanic 
column may be found ciossing the tumoi aiea This only indicates that the 
tumoi is iclropeiitoneal a tympanic column mas also be found on peicussion of 
many' other tumors (Albarran) 

An adcnocai cinoma of the kidney may be so small that it cannot be pal 
paled, but if the kidney is enlarged it can usually be outlined by bimanual palpa 
tion It does not move on lespnation Tbe hist sign of an adcnocai tinoina mas 
be bone or soft tissue metastases Voluminous and easily palpable metastatic 
bone lesions may pulsate due to abundant y'asculan/ation These bone and soft 
tissue metastases are often confused xuth piimuiy osteogenic or soft tissue 
saicomas They usually occur m the region of the nutrient ai tones, pai tic ularb 
of the fcinui They aie most difficult to diagnose y\hcn the pi unary tumoi is 
occult and hematuria is absent Biopsy usually suggests carcinoma of the 
kidney, and letiogiade pyclogiapliy may then icycal kidney alienations 

A yaiieorele sometimes accompanies the kidney tumor, most ficqucnth cm 
the lei t side (Alban an), and mav be complicated by a bydiocele On the left 
inseition of the speimatic vein into the lenal y cm take's place 2 to 4 cm from 
the kidney liilum, yyhile on the light the distance is between 2 and 3 centimctcis 
■V pnmaiy tumoi or large metastatic lymph nodes theiefoic liaxo to attain a 
fail si/e bofoie occlusion of the yein can oeeui Infiequcnth the xaiicoccej 
caused bv a simple thiombosis of the speimatic rein, but this is usually a sl - 


of fai-adyanccd disease 

Physical examination y\ith papillomas and papillaix cumnomax o 
kidney pehis is usually liogatne II the kidney is palpable, it is usually due n 
.i coexisting hydioncphiosis If infection occuis y\itb any of these * u,n 
< ostoy ei tc In al tenderness and fcxei max lie picsent In these neoplasms 
r\stoscop\ frequently repeals blood comnijr from one nictual on kc, an 


giaclc pyelogiams demonsliate a filling defect , 

In a It ilms’ tumor the mass is usually huge, the oxeihmg skin ,s ,fn ‘ ,c ' 
slum, and often tlicic is a network of enlaige el xems in which the ' c >"< 
fiom the abdomen towaid the chest On bimanual palpation the tumor ■ 
bun and has an niegulai smfacc, yaiiabl. consistent* and gnat dept ■ ‘ 

pulsate It tbe Wilms’ tumoi arises on the light side and is a ar o[) 

a false nnpiession of its tiut nM ' ICSU ^ because ° <K ' 0 i ex 
It may displace the UansxcrM: and ascending colon -o that ho bn ^ 

lemls in a diagonal line fiom tbe eceum to the ancboice sj» einc ran 

displacement of the bowel max be suspected because of res m.t n d 

br outline d b\ pc mission If the AVilms tumoi anscs on 1 i 
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disease, it is practically never found Table XXXI, from Albarran, lists the 
first symptoms or signs of a Wilms’ tumor In spite of the fact that lung 
metastascs are often massive, dyspnea is seldom present The symptoms and 
signs of brain metastascs appear only as a terminal event 


Table XVXI Symptoms in Wilms Tumor op Kidney 
(F rom Albarran J and Imbert, L Les tumeurs du rein, Pans 1003, Masson L Cie ) 




SYMPTOMS AND SIGNS 


CASES 

TUMOR 

PAIN 

IIEMATUPtA 


STUDIED 

(%) 

(%) 

(%) 

Iirst symptom 

98 

71 

20 

5 

During entire illness 1 

140 

9b 

IS 

10 

With two symptoms 

140 

1 80 ! 

— 


Diagnosis 


Hematuria is frequently present in kidney tumors but its presence does 
not necessarily indicate invasion of the kidney pelvis Naturally the tumors 
which arise within the pelvis bleed much more readily than those arising from 
the cortical area, but hematuria may be caused simplv by congestion or invasion 
of vessels contiguous with the tumor There may be a considerable variation 
in the amount of bleeding Hematuna is very infrequent in the Wilms’ tumor, 
is found more often in carcinoma of the kidnev and papillary carcinomas of the 
pelvis but is very frequent with papillomas The epidermoid carcinoma, because 
of homification and relative avaseulanty does not have such marked tendency 
to bleed The epidermoid carcinomas arc often not diagnosed because of the 
long history of infection and Kidney stones and their diagnosis is only made at 
post mortem evamination 


Hematuna may occur at any time during the illness, at times there is a 
hemorrhage every few days The bleeding may be regular with variation only 
in intensity, or it may disappear abruptly, only to reappear with the same 
suddenness This uncertain characteristic is striking when the urine specimens 
are kept separately, for although the color of the urine remains uniform through 
each micturition, it may vary from bnght red to normal This variation i S one 
oi the commonest signs of renal neoplasm If clots found m urine measure 20 
cm or more in length, there is little doubt that they originated from the kidnev 
Pam and costoicrtcbral tenderness occur when a blood clot passing down 
the ureter causes contraction or when the pelvis is considerably distended 
by a clot The pain can rrdiTte either to the groin or toward the chest and if 
it is severe and colicky , it may suggest kidney stone 

Clinical Examination —Palpation of the kidnev s is not always possible 
even in normal individuals and when a tumor is present onlv a careful bimanual 
palpation may succeed vn revealing its presence Palpation of the kidntv rc 
quires that the patient be lun- m dorsal decubitus and relaxed and that the 
examiner stand on the side of the kidnev which „ palpated \\ ,th one hand 
placed in the angle formed by the last nb and the sacrolumbar muscles, the other 
hand depresses deeply the anterior abdominal wall pist below the costal margin 
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pyelographic image (Garcia Capnrro) In pyelitis, clots may foim within the 
pelvis of the kidney and further distort the renal pelvis, so that repeated pyelo- 
grams may be necessaiy to lule out a pnmary tumoi of the kidney (Fig 496) 
On the right side, cm ctnoma of the cecum and ascending colon may simulate a 
kidney tumoi, but carcinoma of the cecum 01 colon is movable fiom side to side 
Carcinoma of the kidney, m eontiast to large bowel neoplasms, often may be 
felt deep m the flank A lesion of the laige bowel usually piesents occult or 
gross blood m the stool with changes in bowel habits Banum enema uivanabiy 
reveals a chaiactenstic bowel defect, and pyelogiams aie also helpful Spleno- 
megaly, caused by any one of a multitude of conditions, may have to be diffeien- 
tiated fiom a kidney tumoi This diffeientiation usually offeis no difficulty 
because the spleen moves on lespnation, is supeificial, and may haie a definite 



1 IS 491 —Retrograde p>elosram of a single cjst in the left hldtiej demonstrating the tjP 

claw-hammer defect 

notch Moieovei tlieie aie geneially otliei associated clinical findings Meta 
static tumoi s of the spleen aie laie Wairen found 46 instances of metastases 
to the spleen m 1,140 neciopsies foi cancel These metastatic neoplasms arc M 
clinically significant, foi the spleen is only involved as a part of a dissenuna e 
piocess and does not leach a laige size Cancel of the breast and ma ign ^ 
melanoma aie the most fiequent souices of splenic metastases (Fig " 
othei nndifteientidted tumois can also metastasize to it Pnmaiy 11,11 
of the spleen, benign or malignant, aie lare (Kiumbhaai) 1 1C 5 ^ 

anse fiom lymph vessels, blood vessels, connective tissue, smooth muse 
embiyomc inclusions of lymphoid tissue Lymphangiomas me ' erj \ 
Hemangiomas can occui (Pines), and hemangioendotheliomas, w ue i arc ‘ 
nant tumors of blood tessel origin, can cause extieme enlargement o 1 
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upward and displace the diaphragm There maj also be an area oT sonoutv 
on the left between the tumoi and the livei Ascites is infrequent 

Roentgenologic Examination — Rocntgcnographic examination contributes 
a great deal to the diagnosis of 1 idncy neoplasms Roentgenograms of the 
abdomen maj repeal a nonfunctioning kidne} and show a tumor mass rarel\ 
associated with calcification Kidne} stones arc rarely associated with tumor 
except epidermoid carcinoma of the renal pelvis Intravenous pv olograph} nun 
give leading information but a diagnosis can be seldom made with certainty 
on it alone Beer felt that the failure of the I idnc} to excrete the dvc might 
be due to renal vein tumor tlnombosis or to compression of the venous sjstcm b} 
tumor In sixteen eases of adenocarcinoma with rcml vein involvement, eight 
failed to excrete the dvc and in twentv two with no v rt in involvement onlv two 
failed to be visualized (Bcci) Pjclographj however maj show a non function 
mg 1 idncv and mav indicate irregularities of the pclv is The best diagnostic 
procedure is cjstoscopj combined with rctrogiade pvclographv With evstos 
cop}, a bleeding ureteral orifice can be identified and catbctcnzcd and clcarlj 
defined roentgenograms of the involved 1 idnc} can be taken Retrograde 
pjelographj is about 90 per cent successful in demonstrating adenocarcinoma of 
the kidne} In Wilms tumor intravenous pv olograph} mnv show distortion of 
the renal pelvis, which will not necessarilv be diagnostic (rig 492) C}Stoscop} 
and retrograde p}clograph} arc more accurate but are difficult m children 
With renal pelvic tumors, the defective area is irregular, constant, and 
extends to the margin of the pelvis, m the presence of such defect, the diagnosis 
of tumor of the kidne} pelvis can be made provided there is no evidence of 
chrome infection or stone Ixidnc} stones have a smooth outline and the great 
majority of them (85 per cent) are radiopaque 

Biopsy —Biops} of kidne} tumors usually cannot be done before opera 
tion Aspiration btops} has been done in ver} large films' tumors and at 
times in the soft tissue extensions of an adenocarcinoma or its metastasis 
Papanicolaou (194G) has applied a technique to identity tumor cells in 
ccntiifuged urine lie believes that the identification of cancer cells in unnan 
sediments is easier than in vaginal or cervical smears This procedure should be 
of real value m the diagnosis of carcinomas of the 1 idncv "W ith an assured 
diagnosis the surgeon can plan his surgen more dcfinitety before embarking 
upon exploration If the urinarv sediment docs not show carcinomatous cells 
this does not, of course contraindicate exploration 

Differential Diagnosis — There are several lesions of the kidney which, be 
cause of hematuria and p} elographic alterations mi) suggest adenocarcinoma 
A single renal cyst is one of the most difficult differentiating lesions It 
presents usuall} a well defined homogeneous p} elographic shadow m the lower 
pole (Pig 495) If calcification is present it is usuall} in the wall and 
curvilinear m shape Somewhat similar changes maj be observed in earl} 
carcinoma However, carcinoma ma} be located in any part of the kidne} 
may show spotty areas of calcification within its substance, and is usuall} not 
homogeneous in densitv In some instances the diagnosis can onl} be resolved 
bv exploration (Wharton) Jtydatid C}sts of the kidne} often give a typical 
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of the spleen oceuis liist jn h mphosareonias In both lymphosai comas .and 
hemangioendotheliomas a generalisation of the disease is fiequent The loent- 
eenologic examination is of xalue m the difieientiation of all huge splenic 
iiimois ie\ ealmg at tunes calcification within the tunioi displacement of tlie 
diapluagm displacement 01 the left kidnev encioaehinent in the gieatei cuivn- 
tnre of the stomach and obliteration of tbe psoas muscle (row lei) A splenec- 
tomv is the onh treatment of benign and malignant tumors of the spleen, with 
the exception 01 Ivniphosni coma which should be tieated b\ ladiothenpv Un- 
loitunateh when the diagnosis of saicoma is made the disease is nival uibh 
geneialireu Ii a neoplasm anscs in the tail of the panci eas paiticulaih a cist 
jmlogiapln is negntne and the sMstiointextinnl studios max ideal an extnnsie 
mass Adrenal lumor s rcti opcnfonial sarcomas abdominal aneurysms and 
lu/drops of tin anil bladdn at times aie confused with pnmni' tumois of the 
kidnev 


Ii is impossible to difieionliate rural tulu u ulosis fiom a pnniaix 0.11x111101110 
01 the knlnex when the ldaddei is lioimnl theio .lie no SMnptonis ol tuhei cnlosis 
01 the limes the kidne' is ‘•liirlitlx enlaieed and theie is hematuiin The co- 
existence 01 tuheiailosis and cauuioma ol the kidnei is laic Krdncri done' 
< m be moie eu»ih difieientiated 101 pain is oitcn mcieased bv unnntion 01 
,um i«x and is lehexed In icpasc The p.1111 in kidnei tunioi is not influenced 

bv in motion lost 01 moienunt The kidnei with stone is also sciisitne to 

piessine and the mine is frequent 1\ imccted Renal htlnasis tuberculous, an 
pt/t lifts hare to bo difieientiated 110m caicinomas ol the pehis 

Pi imam Illinois or the uuta aie extiemeh i.iie Ln/uius was able to 
iolIeit onh 1S3 cases and thex oeumed 111 the male 111 a ratio of 2 to 1 with the 


inchest iiequencx 111 the sixth and sexenth decades These 1 me tunioi s cm 
uisc eithei 110m the lining mucosal epithelium 01 from the wall of the x " e J el 
Bx fai the gieatest numbei aiisc 110111 the epithelium and can he elassi c as 
papillaiv 01 nonpapillaiv caicinomas These tumois aie comparable to t iosi 
unsms 110111 the iciial pehis The tme epidcimoid caicinomas few 111 mini 
no oiten associated with calculi These tumois m then giowth natmallv came 
distinction 01 the uietei with seeondan lndioneplnosis and at tunes P' c 0 
nephntis Metastases to legional and pentoiieal hmph nodes occiuie 
29 pei cent of a huge group collected bv Lnzaius Distant metastasis 0 n< - 
and lungs also oecuned The first sMiiptom of eaieinoma 01 t le me 
hematinia It is usualh piofnse inteimittent and pain ess ni ct> 1C ,, 

quemlv piesent due to the loimation of blood clots This > ee 111^ u • 

causes anemia Hematnna occuued as the outstanding sxmptom in < , g0 

of the icpoited eases (Lazaius) VTith niefei.il block lena 1,mc 10 'jj, 
common and this causes svmptoms of T" eloncphntis tram u ue 1 ‘ 

occurs In eaicmoma of the uietei theie is imannbh a c c.11 cu °. c f in ies 
m the meteiogiam (Ciance! By exstoseopv the tunioi mar be j ^ 

seen piotindmg from tbe meteral meatus Obstiuction is tisnn ' , 

at tbe site of tumor aud manipulation of the catbetei practices jated 

A neuroblastoma of the snpraienal gland max hare to c 1 nn( j 

110m the much raiei Wilms tunioi hut it seldom attains a ai-. 



ctNcni m fii MTOunis *n\ Titter 


The ljmphovmomn is the most common primnn nmliRnnnt tmnor of tlie spleen 
nnd often prons to n lnrpc sue lJirmnuls tplMal cists, nml mcsolliclml 
inclusion c\ sts ln\e also liecn nporlnl 1 pulirmal cists ore often quite Inrpc 


* U * 

-a 


lie I'm.— I I ) clour mi *li>wlnc filling lefret of the rlfiht ki lnc> which wna th licit to 
lx <lui to nrrtn n>» l 1 > « 1 i,rnm of the » itn» | *itlcnt sinnlm, c mjlcto cl nrlii), f the 
lefect ftrt) del t tours HI r Tl * irl«»n> enu «• nn iJelllU j hi n llw.1 clot 


Fie t97 — Gross specimen of o 


{Bostick) and occur in joung individuals (Shaw an) Pnrnnrj tumors of the 
spleen usuallv develop without symptoms until a innss and Inter a dnggmg 
sensation arc noticed Infarction with sudden pain mnj occur in both benign 
and malignant tumors Lymph node involvement in the region of the hiluiii 
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Surgery — A kidney tumoi can be cured best by radical surgery The 
size of the tumor is not necessarily a contraindication to its removal The 
lumbar approach is satisfactoiy for the excision of small kidney tumors How- 
ever, m Wilms’ tumors, the abdominal approach is favored by Ladd, because this 
facilitates the ligatme of the lenal pedicle as a preliminary step to the surgical 
removal A second impoitant advantage of the abdominal appioach has been 
stressed by Sugarbakei the possibility of removing the tumor within the 
anatomic envelope of the kidney The posterolateral appioach lequires the 
entering of Gei ota’s fascia ra oidei to reach the hilai stiuetuies, such a pro- 
ceduie is often followed by lecunenee At the time of opeiation, tumoi may be 
found giowmg into the lenal vein, necessitating paitial leseetion or even liga 
tion of the vena cava (Pfaff) In othei instances the findings at exploration 
(distant lymph node metastases, livei metastases) may contiamdicate the com- 
pletion of the suigieal pioeeduie 

Rarely an adenocaicmoma of the kidney may pioduce a single metastatic 
nodule in the lung Bainev leported on a patient who had a nephrectomj 
followed by lobectomy foi a single pulmonary metastasis m July, 1933, who was 
fiee fiom evidence of lecunenee m January, 1945 

Foi papillomas and papillaiy carcinomas of the pelvis, the entire kidnej- 
and the uietei, including the intiainural poition within the bladder wall, must 
be lemoved, even if the uietei is not giossly involved by tumoi This radical 
opeiation is neeessaiy because of the high percentage of local recuirences in the 
lemaining poition of the ureter Ulcerative caiemomas of the kidney pelvis are 
seldom operable but should be heated by nephrectomy The tieatment of car- 
cinoma of the uietei is nephiouieteieetomy 

Prognosis 

Adenocaicmoma of the Kidney — The smaller the tumoi, thi less chance 
of distant metastases, theiefoie, the best piognosis may be givei to those m 
whom the tumois are diagnosed eaily The patients with a doubtful diagnosis 
oi in whom the tumoi is small at the time of opeiation have a good piognosis 
(Whaiton) On the othei hand, large tumois may be present for manv yeais 
without metastasizing and small tumors may show wide dissemination 5 m z 
emphasizes that 15 to 50 pci cent of the patients suivivmg for five jeais 
develop recurrences aftei that period Between 1900 and 1923 Mmtz opera e< 
on sixty-tvo patients, seven lived ovei five yeais, but of these, thiee ha recur 
rences m the next five years, leaving only four actual suivivals Bctwee 
1924 and 1935 he opeiated on 65 patients, ten lived over five yeais, but five o 
these had leeurrences in the next five yeais, leaving only five patients sur\ u n'e 
ten yeais In othei voids, 9 of 127 patients (oi 7 pci cent) lived ten 3 c ‘ l * 
This lepoit disiegaids patients who icfused opeiation or were mopera e w 
first seen In Pnestlej ’s senes there weie 395 patients opeiated on, 1ST J uv 
thiee or moie jeais (47 pel cent) and 137 lived five oi moic yeais ( J 9 
cent) This senes did not include inopeiable cases Theic ueie appioxima 
15 per cent five-} eai sui vivals m 100 consecutn e cases 
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before it becomes palpable it lias usualh metastasized to bone, lnu, lungs or 
regional lymph nodes Wilms’ tumors rarely metastasize to bone while neuro 
blastomas have bone metastascs m a large percentage of cases Retroperitoneal 
lymphosarcoma, if present, is usually accompanied by peripheral lvmphadenop 
athy A splenomegaly, which, in a child, is usually due to some blood dyscrasia, 
must be differentiated from Wilms’ tumor The enlarged spleen moves on 
respiration, hematologic findings and pyelograms will also usually serve to 
distinguish A massive hy droneplirosis may be easilv confused with a Wilms 
tumor because of its size or failure of the kidney to he visualized by pvelo 
grams It will not dimmish m size under radiotherapy and the diagnosis may be 
made onlv at exploration Oiaria» tumors, omental cysts, and new growths of 
the liter have all been confused with Wilms’ tumor, but these conditions are 
cxtremelv rare and usuallv have other identifiable characteristics which are 
sufficient for differentiation 


Treatment 

RoENTGFNTiirRVPY — Adenocarcinomas of the kidney are at times rather ra 
diosensitive but their treatment by means of radiations is not justified if surgical 
intervention is possible Radiotherapy may serve as a verv good means of 
palliation in the inoperable or recurrent group of cases Carcinomas of the 
kidney pelvis are theoretically radiocurable, but the problem in the treatment 
of these tumors is further complicated by the frequent existence of other car 
cinomas m neighboring areas of the ureter Their radical surgical removal has 
proved successful and no pathologically proved case has been reported con 
trolled by means of radiations 

Wilms tumors arc notably radioscnsitiv e Rocntgcntherapy of these tumois 
contributes a rapid clinical improvement with marled or complete regression 
but most patients thus treated later die because of development of pulmonarv 
metastascs Whether radiotherapy applied to early cases could be successful in 
itself to control a worthwhile proportion of these tumors is an academic ques 
tion Preoperative roentgentherapy has been advocated to reduce the opera 
ti\e mortality which, in general, attends the removal of these voluminous tumors 
Ladd, however, has removed twentv two Wilms’ tumors without operative 
mortality and without benefit of preoperative roentgentherapy (Scholl) 
Whether preoperative roentgentherapv improves the final results has never been 
proved, it is argued that it may increase the late mortality, for metastascs could 
develop in this interval before performing the radical removal Some authors 
advocate the administration of postoperative roentgentherapy on the basis of 
the fact that this procedure has resulted in permanent control of cases when it 
was known at operation that portions of tumor had not been removed (Sugai 
baker, Nesbit) Ncsbit reported on a patient with pathologically proved in 
operable Wilms’ tumor, treated by roentgentherapy alone, who has survived 
over ten years 

In the treatment of inoperable kidney tumors of all varieties, roentgenther 
apy contributes a marked palliation ra most cases Roentgenthcrapv is also of 
palliative value m the treatment of metastases 
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The presence of vein invasion is a very important factor in the prognosis 
of patients with adenocarcinomas of the kidney Of 207 who had renal vein 
involvement, sixty (29 per ctnt) were alive after five years m the remaining 
186 without vein or lymphatic involvement, 103 (55 per cent) were alive after 
five years (McDonald) 

Papillary and Epidermoid Carcinomas of the Kidney Pelvis — The prognosis 
of tumors of the kidney pelvis is conditioned largel} by the type of operation 
done In the group reported by Kimball, fort) patients were treated by 
nephrectomy there were thirty recurrences, twenty one second recurrences, and 
an operative mortality rate of 33 per cent Eighty six per cent of all the recur 
renccs appeared in the ureteral stump There is no informative large series of 
cases with nephroureterectomy , including the removal of the intramural portion 
of the ureter This operation should materially reduce the number of local 
recurrences The prognosis of the epidermoid carcinoma of the kidney pelvis 
is invariably very poor 

Wilms* Tumor — The age of the patient the sire of the tumor, and the 
pathologic character do not influence the prognosis A Wilms’ tumor may be 
considered cured in 95 per cent of the cases if eighteen months have elapsed 
after operation without evidence of local recurrence or distant metastases 
(Priestley), because about 90 per cent of these appear in the first year (Fig 
494) The overall prognosis of Wilms* tumors is certainly better than is 
generally appreciated The best results have been reported by Ladd of fifty 
six patients operated on, fourteen (25 per cent) remained well from two to 
twenty one years after operation (Scholl) Hematuria is usually an ominous 
sign None of ten patients with hematuria reported on by Ladd survived Table 
XXXII is an estimate of the approximate five year survival figures which can 
be obtained by using the most modern methods of diagnosis and treatment 


Tabus XXXII Approximate Lire Expectancy op Patients With Kidney Tumors After 
Adequate Surtjpal Tpeatment 


TYPE OP TUMOP 

FIVE YEVF SUPVIVALS 
(%) 

Ulcerative squamous carcinoma 

0 

\\ llms ’ tumor 


Adenocarcinoma of kidney 

15 25 

rapillaTj carcinoma 

25 35 

Papilloma 

35 
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CARCINOMA or THE URINARY BLADDER 
Anatomy 

The* urinary bladder is a muscular membranous sac occupying the anterior 
part of the pels is and the lower abdomen It has the form of a tetrahedron with 
a posteroinfcnor triangular base, the trigone, extending from the origin of the 
urethra to the ureteral orifices Its posterosupenor wall extends from the 
urachus to the ureteral orifices, and the anterolateral walls loin it to complete 
the tetrahedron and end m an anterosuperior summit at the point of fixation of 
the urachus 

The inftrolateral surfaces arc related to the endopelvie fascia eo\cring the 
levator ani muscles and extend upward to the level of the arcus tendinous With 
distention the obturator nene and vessels umbilical artery, and ductus deferens 
are brought into relationship with this surface The fundus with a more fixed 
position, is directly rclitcd to the seminal \csicles in the male, portions of the 
vas deferens, and the ampullar y portion of the rectum In the female it is re 
latcd to the anterior surface of the vaginal wall and corpus uteri In the male 
the inferior angle of the bladder at the urethral orifice rests dircctlj on the base 
of the prostate from which it gams support through the puboprostatic ligaments 
of the endopelvie fasen In the female this point is attached to the transverse 
sphincter urethra muscle with a similar fascial support The superior angle 
continues onto the anterior abdominal wall as the median umbilical ligament 
The arterial supplj to the bladder is derived from the superior and inferior 
vesical branches of the hjpogastrie artcrj The venous drainage forms a plexus 
in the lower lundic area which empties into the hvpogastnc veins 

Lymphatics — The mucosa and the muscular lavers of the bladder possess 
rich intercommunicating networks of ljmphatics (Albarran) According to 
Houvicrc thej give rise to the following collecting trunks 

Collecting Trunl s of the Trigone — These trunks emerge from points in the 
bladder medial to the ureters or to the deferent ducts Thcv follow the uterme 
or the deferent artcrj and terminate in the medial and middle groups of nodes 
of the external iliac chain Frequently there is an intercalating nodule m the 
pathwaj of these trunks 

Collecting Trunl s of the Posterior 11 all — The ljmplmtics arising from these 
trunks mnj follow different directions (1) thej mav reach the posterolateral 
angle of the bladder, cross the umbilical artcrv, and terminate in one of the nodes 
of the medial and middle group of the external iliac chain , (2) less frcquentlv 
thej mav terminate in the rctrofcmoral lymph nodes , (3) thej may empty into 
one of the collecting trunks of the trigone, (4) they maj terminate in the hypo 
gastnc lymph nodes or m a lateral Ivmph node of the external iliac chain 

Collecting Trunks of the Anterior Wolf — These trunks converge toward the 
middle third of the lateral border of the bladder m the region of the middle 
vesical artcrv They descend toward the origin of the middle vesical and um 
bilical arteries meet the collecting trunks of the posterior wall, and merge with 
them ending m the nodes of the external iliac chain 



718 


GAN Cl I! 


with it makes its appeal ance at an c.nly age (between 80 and 40 years) It is 
cstiinalcd that liom 70 to 00 pei cent of the population of Egypt is infected with 
Schistosoma haematobium (hilhai/iasis) 

Pathology 

Gross Pathology — Papillomas aic definitely piemalignunt tumors and some 
pathologists even designate them us Glade I cai cinemas The difference in 
evaluation must, ol necessity, also influence the lcpoits of end results These 
papillomas, in undci going li unsit ion to oaninoina, heroine carcinoma of the 
tiansitional-cell type 



H B IM-SuoUeU rpftliwn of bladder fli'n Infc. 'xtrriih' puplllornalo 1- 

The papilloma arises on the paler mucous membrane of the bladder andhas 
d large base which hides the point of implantation like a mushroom hi es 1 ^ 

It is pink or red in color, it is friable and soft Only under some tension 
it become evident that the papilloma is attached by an often flat and scry - 
pedicle formed, for the most part, by the mucous membrane itself 
bladder can be cntucly replaced by papillomas (Fig 499) '^ 1 / nU C n0 

lomas arc present, some may f be benign and othcis malignant, ut iere _ 

conelation between the gioss appearance of a papilloma and its icni„n o ^ 

nant chaiactci After a papilloma has become definitely ma igrian , 1 j 

invade the base and become fixed Eater, it liberates becom 
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In summary, the Ivmphatics of the bladder are drained particularly b\ the 
medial and middle groups of nodes of the external iliac chain but occasionally 
also by the hypogastric and the common iliac nodes ( Tig 498) 

Incidence and Etiology 

Of 902 epithelial tumors of the bladder collected bv the Carcinoma Reg 
istry of the American Urological Association 76 per cent ■were in males and 24 
per cent Mere m females (or a ratio of 3 to 1) The age incidence showed, that 
62 per cent occurred in patients between 50 and 09 j ears of age 

Carcinoma of the bladder maj occur as an occupational di seise m workers 
of the dje mdustrj The number of these industrial bladder tumors has in 
creased m proportion to the dei elopmi nt of the coal tar dye industrj They 
were first described m Germany (Rehn) but have since been reported m Switzer 
land, England, Wales, Russia, Italj, and the United States All of the approx 
imatclj 600 reported cases were m males The number of cases from anj one 
plant naturallj vanes according to the tjpe of chemical used and produced, the 
manufacturing process emplo\ed, and the precautionary measures taken 

Of the 902 bladder tumois collected by the Carcinoma Registry, only 16 
occurred in aniline dje workers The dje most commonlj blamed for causing 
occupational bladder carcinoma is aniline This accusation, however, is incor 
rcct, for there are manv related compounds which can initiate tumors of the 
bladder The commonest substances are the products of coal distillation, namely, 
tar and its derivatives (aromatic ammo and nitrocompounds, coal tar dyes 
paraffin, etc ) Oppenheimcr (1927) reported that the period of exposure to the 
dyes ranged from one to fortj one jears This long latent period between ex 
posure and development of tumor might rcadilj explain whj some cases are not 
diagnosed as occupational Iluepcr produced pathologic lesions m the bladders 
of fourteen of sixtetn dogs which were exposed over a long period of time to 
commercial bet maphthjlamme lie showed tint this carcinogenic agent is 
powerful enough to overcome anv degree of individual constitutional resistance 
and that the duration and intensity of exposure arc more important than a 
pathologic tissue scnilitj or inherited neopl istic predisposition 

There is a definite association between leucoplakia and epidermoid carcinoma 
of the unnarj tract Leucoplakia results from metaplasia of the transitional 
epithelium of the bladder It can exist independently and can precede or ac 
company an epidermoid carcinoma The metaplasia is initiated bj long-standing 
chronic inflammation or mechanical irritation plus unknown factors In 124 
cases of leucoplakia of the urinary bladder collected by Rabson, eighteen were 
associated with carcinoma (13 epidermoid) ind one with sarcoma Patch found 
thirteen cases of leucoplakia of the bladder, seven coexistent with epidermoid 
carcinoma in the bladder and one with simultaneous epidermoid carcinoma of the 
bladder and left kidnej pelvis 

Cancer of the bladder may develop in patients with bilhurziasis, a parasitic 
infection which is defimtelj a predisposing factor in cancer of the bladder 
(Ferguson) This disease occurs almost alwavs m men, and cancer associated 
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but the majonty of tiansitional-ccll caicmomas develop as a papillary mass 
pula inoid caicmomas (only a small peieentage of the total number of car 
einonias) aie usually firm, deeply ulcerated, and heavily infected and often 
involve the musculature of the bladder (Fig 500) 

In 473 single bladdei tumois collected by the Carcinoma Registry of the 
mci lean Uiological Society, the points of ongm vcie outlined as follows 


REGION 
Trigone 
Litoral w ills 
Blidder neck 
Posterior mil 
Vault 

Anterior wall 


NUMDLr 

PERCENTAGE 

130 

27 

IDS 

42 

28 

0 

52 

11 

30 

8 

2S 

G 


473 100 

In 243 cases icpoited by Baningei, 195 (80 per cent) weie around the bladder 
base neai oi involving the mteinal uiethra or one oi both uieteis In anothei 
senes icpoited by the Fegistiy, theic weie 643 single and 250 multiple bladder 
eai emoinas, 4o pci cent of which weie laigei than 5 centimeteis 

Caicmonia of the bladder giadually extends tlnough the wall, the speed 
of its extension being lelated to the degiee of differentiation It seldom invades 
the piostato, conli ary to the veiy fiequent spiead to the bladder by carcinoma 
of the piostate Imasion of the seminal vesicles, uictlna, and ureters is rare 
In unusual instances the laigc bowel may be invaded 

Metastatic Spread — It is often maintained that carcinoma of the bladdei 
tends to lemain localized Tlieie is no doubt that m autopsies of patients who 
have died wntli maiked infection and concomitant pyelonephritis, or in patients 
dying of complications aftei suigical lemoval of an early lesion, there may not 
have been time foi metastases to develop However, Albanian (1891) found 
lymph node metastases in eleven of seventeen post-mortem examinations 
Metastatic disease was found most frequently at the bifui cation of the iliac 
aitery, but in a few cases the lymph node involvement extended up to the level 
of the diaphragm Saphn believes that if a primary carcinoma of the bladder 
has invaded the piostate m the male oi the paiametna m the female, the chance 
of theie being metastases is maternally mci eased Colston and Leadbetter 
found metastatic disease m 61 pei cent of 98 cases of infiltrating tumors of the 
bladder wduch came to autopsy Involvement of the retiopentoneal lymph 
nodes, liver, lungs, and bone was fiequent Spooner reported 167 autopsies of 
caicmoma of the bladder, many of which were done on patients who had died 
m relatively eaily stages of the disease because of infection or otliei postop- 
erative complications Metastases were found m forty-nine patients (29 per 
cent) the lymph nodes were involved in thirty-four, one or more distant 
viscera contained disease in twenty-four, and the liver v r as involved in fourteen 
Spooner expiessed doubt as to the thoroughness of the seaich for metastatic 
disease at neciopsy m the average case of carcinoma of the bladder He advised 
a careful search through the adipose and areolar tissue of the iliac and hypo 
gastric grooves Jewett studied a group of patients with carcinoma of the Wad- 




Fig «00 — Surgical pcclmen ot an eplUrmold carcinoma of tlio bladder 
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a carcinoma is far advanced and quite undifferentiated, it may be difficult to 
tell whethei it ongmated m tlie piostate 01 the bladder The epidcimoid cai- 
cinomas aie often fanly undifferentiated and heavily infected (Fig 502) 

Clinical Evolution 

Ilematuna is tlie most common presenting symptom In 163 patients le- 
poited on by Smith, 125 had hematuna Hematuria often appeals abiuptly 
without pain and is not lelieved by lepose oi motion Its persistence and 
lepetition aie the most important ehaiactcnstics of the evolution of the disease 
t’lieie is often dispiopoition between the amount of bleeding and the amount 
of disease piesent One mictuiition may be bloody while the next is entnely 
deal, oi the mine may change slowly to a noimal coloi over a peiiod of 
days In some instances the amount of bleeding may be veiy mailced, and if 
clots appeal, they may be followed by enoimous enlargement of the bladder and 
by painful spasms of the bladdei musculature With removal of the clots, 
the pain ceases Ilematuna is often most prominent m the terminal stages of 
a eaicmoma of the bladdei (Albairan) but may be veiy severe, even with benign 
papillomas Table XXXIII indicates the fiequency of symptoms and those 
which aie most common initially 


Table XXXIII Tabulation of Initial Symptom and Later Symptoms and Timm In 
cidenoe in 902 Cases of Carcinoma of the Blyddfr 
(Committee of the Carcinoma Registry, American Urological Society ) 


NUMBFR OFCASrS 

Initial Symptom 

Hematuna 

Frequencj of urination Cpollnkiunn) 

Dysuna (painful micturition) 

Pain unrelated to urination 

Difficult} m urination 

Acute retention 

573 

176 

10 

36 

lb 

7 

Total 

828 

S\mptom 

Intermittent hematuna 

Constant hematuria 

Frequency of urination (pollahitiria) 

Dj suna (painful micturition) 

Pam unrelated to micturition 

Retention of urine 

Ui mar} incontinence 

Passage of fragments of tumor 

701 

122 
(i 14 

375 

312 

113 

10 

12 


The iemo\al of benign papillomas does not liccessanly mean cuie, foi thej 
aie likely to iccur m a few Jem's Then again the evolution maj r last ten o 
twenty teais with mteimittent hematuna, at which time and foi no appiuej 1 
leason the tumoi takes on an aggiessivc chaiactei and becomes malignant 1 
hematuna m this case tends to become moie busk and constant, and u *® 
tumoi is not tieated ngoiously and appiopnatcly, death may follow I 1 
tumor is malignant fiom the stait with sjmptoms piesent foi only a few inon is, 
tieatmcnt must be immediately instituted because swift invasion of tlie J a 
and ncighbonng oigans and metastases to nodes and distant organs occur 
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dcr and found that m three, who had submucosal infiltration only, no metastasis 
uere present In fifteen with infiltration to the mnsde, onlv one presented 
metastasis In eighty nmi m whom the tumor had extended to the perivesical 
tissue, metastases uere present in fifty two Of these fifty two with metastases, 
the regional lymph nodes were involved in thirty three, the User in twenty 
six, the lungs m eighteen, and the bones in eleven In 36 per cent of all the 
patients with metastases, no regional lymph node involvement was found 



plC 00* —Photomicrograph of an epidermoid carcinoma of the bladder (moderate enlargement) 

Microscopic Pathology — Tumors of tlir* bladder arise, for the most part 
from the transitional epithelium, and when thev form papillomas thev are sup 
ported b\ an abundantly sasrularized connectn e tissue stroma The eon 
ncetne tissue in a bemgn papilloma is m the center and forms the framcivorV 
for lobules When the tumor becomes malignant, it intadcs these lobules and 
connectn c tissue is often seen about the periphery Some of these tumors ma\ 
contain nones and small collections of smooth muscle cells The location of the 
recurrent papillomas or carh transitional carcinomas corresponds exactly to 
the opposing points of the mucosa JUahj/wmt changes in a papilloma are found 
not only in the base, but frequently m the peripheral portions accessible to 
biopsa These changes ma\ be localized so that one area of a papilloma may be 
benign while another portion is malignant With the frankly ulcerating 
tranjibonaZ-ccff carcinoma, the origin from transitional epithelium js still ap 
pannt As the tumor becomes more undifferentiated, it shows a tendency to 
infiltrate diffuse!*, and destruction and permeation of the bladder musculature 
b* masses of tumor cells within the lymphatics arc seen quite frequently When 
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In,n °r- I)a, " cl,,a,h "'“It'Plc tumois, me usually benign 
hut the «nno, 1 ms bioad mfilt.nl, „g base, ,t , s gcneialh mnllgS 

LZiTtL 0 l V ,0mnm ‘' S!o " ,am< ' “'0 d-S«co Of infiltration of ul- 

Differential Diagnosis -Because .1 u-n high pciccnfage of cnemomas of 
tbe bladder piodtne in mat tu in, other lesions p.esentmg tins sjmptom bare 
O lie in led out In Sf,0 patients ruth homattma, ,t was caused In lesions of 
t in kidnor in HI and In Icmoiis ot the bladdei m HOT Of these 307 patients 

|P rau ‘' f < 1 >" 333 (103 c.ueinonins arid scrcnh-two 

papillomas) I lie other e ms, s wcio lilhns.s (tlmh-one eases) tnbciculosis 
Monrtfrit easmi, and e\st,tis f sin , nest The, e won- 12(1 lesions of the piostate 
md fii(\ font Oi t lie* ii i ot «*i { Ki oIm Ijrnn ) 




I u »<*» - Hot ntj i nogrim of the bWtlder •showing multiple irregular filling defects w 1th dlatnst 
due to multiple p tplllomntosis 

J’ubcHulous nia\ be mistaken foi tiiinoi Faulj often, lioncrei, tlieic is 
evidence of tubeieulosis in the cpididvmis oi seminal vesicles, 01 pveloginmsniaj 
fallow a pinna, \ lesion in the kulnev Piaeticalh all eases of tnbciculosis of 
the genitouimaiv tiacl aic secondar\ to pumaij lung lesions Biopsies maj 
show tnbciculosis, and guinea pig inoculation, if positne, is unequnocal proof 
of the picsence of acid-fast infection The hematuria which is piesent in tuber- 
culosis is usualh not as marked, frequent, or as painful as m caicmoma of the 
bladder 

Caicmoma of the female incllua is a lelatuely mie lesion, the average 
age was 53 jeais m the 109 patients repoited on bj Menville There is no 
evidence that methral eai uncle piedisposes to its development Carcinoma of 
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known to cause caicinonm of the bladdei Employment should be limited to a 
maximum of tliiee years, and ficquent loutinc cjstoscopic examinations should 
be done If at any time tlieie is evidence of any changes in the bladder sug- 
gestive of beginning neoplasm, the woikcis should immediately be taken out of 
then occupational eimionmcnt (ITuepci) 

Cystoscopy — Fulguiation of small papillomas tluough the cjstoscope is 
often effective Because lecuii dices may lepeatedly appeal, it is necessan 
that c.ueful follow-up with cjstoscopic examinations be earned out Large 
papillomas must be fulguialed tluough supiapubic cjstotomj’ 

Holistgi ntiii RApy — Because a good piopoition of the tumois of the 
uiinaij bladdei aic tiansitional-ccll caicmomas which aie vcij’ ladiosensitive 
and ladiocuiablc, external madiation might be expected to be 1 datively sue 
(cssful llowcvei, the mediation using equipment of 200 kv seldom ac 
comphshes tlic total stei lh/ation of these tumois This is m gicat part due 
to the lack of sufficient penetiation, but thcie mav be olliei faetois involved 
Bocnlgcntheiapv ns a palliative mcasuic .ilso gives unsatisf<ietorj r lcsults "When 
heavy mediation docs not stenli/e the tumoi, the eontiacted bladder and 
lesidual 01 lccuuent disease pioduee lasting pain (Ncsbit) 

Inadiation with “supcnoltngc” equipment has given cneoui aging results 
(Buschke), but even when the licatmenls aic piotiacted ovei several weeks 
and aie edministeicd undci clinical contiol, tumois which have invaded the 
bladdei lmiseulaluie aic not ctticd External loentgentheiapj has not as jet 
Melded a sufficient piopoition of good icsults to justify its use m piefcrencc to 
otlici methods 

Cukii mi rapy — The intcislitial implantation of indium finds one of its 
most useful mdic.it ions in the ticatmcnt of these tumois In some instances 
the implantation of ladon seeds maj be earned out tluough the cj'stoscopc, but 
the implantation of seeds tluough a supiapubic cystotomy lendeis the pio 
ecduic consideiablj’ moic accmatc The exophjtic part of the tumoi maj r e 
lemovcd and the ladon seeds homogeneously distnbutcd on the wide base of t ie 
tumoi If the tumoi is neai the uieleis, uieleial cathetcis maj r be inser e 
(Baningei) In lnfiltiating tumois, the souices of ladiations may be placed 
dcepei, but m such cases the homogeneity' of the n radiation is considcraiv 
less satisfactoij 7 and the madiations consequently less effective An appicc 
able numbei of the patients tieated in this mannei develop seveie m cc ; 10 
of the bladdei and kidneys As a result of inadequate distnbution of radiatio , 
there maj r be late ladionecrosis manifested in the form of supiapu ic, ur ® 1 , 
lectal, and vesicovaginal fistulas The urethia may undergo stricture 
occurs m about 4 per cent of the cases (Nesbit) _ „ , 

Surgery — Local surgical resection of accessible microscopica j ' ei1 
papillomas may be done successfully through a cystostomy If possi > 
base of the excised specimen should nlclude bladder musculature e ° c L e 
carcinomas located m the vertex or anterolateral or upper posterior wa 


bladder can be locally resected (Young) , t-iken 

Before radical suigical tieatment of caicmoma of the blad ei is u 
the form, size, location, and histologic features of the tumor siou e 
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the urethra may be confused with carcinoma of the bladder in the female be 
cause the urethra is implicated in the development of carcinoma of the bladder 
However, the tumor may be felt early as an induration along the urethra, and 
at times it may ev en project from the urethra Inguinal lymph node metastases 
can occur (Clayton) These carcinomas of the urethra are usually epidermoid 
but can also be adenocarcinomas 

Kidney tumors are not difficult to differentiate, for on cy stoscopy blood is 
often seen coming from the ureteral orifice of the involved kidney The presence 
of a mass in the kidney region is confirmatory evidence 

Simple chronic interstitial cystitis may be difficult to differentiate because 
the induration and infection so strongly suggest bladder carcinoma Repeated 
biopsies and cy stoscopic examinations may be necessary to rule out tumor Stone 
accompanying cystitis also produces an induration around the bladder and mav 
cause an erroneous diagnosis of cancer Tumor may coexist with cystitis and 
this may give a false impression of a tumor much larger than is really present 
Lesions of the prostate may cause hematuria, but again rectal and cy stoscopic 
examinations usually suffice to differentiate them 

Direct invasion of the bladder by tumors of other organs is quite common, 
particularly the prostate, cervix, and rectum The primary source of these 
tumors can usually be determined by careful pelvic and reotal examination or 
by biopsy 

Primary carcinomas and papillomas of the bladder apex arc relatively rare 
but they have to be distinguished from the mucinous adenocarcinoma arising 
from the epithelium of the urachal canal Bcgg collected thirty four cases of 
adenocarcinoma of the ufachw showing areas of circumscribed ulceration These 
lesions mav, at times, be papillomatous but their location and biopsy resolve 
the diagnosis Treatment consists of the excision of the umbilicus with the 
intervening tissues between it and the bladder and of a -wide mdical resection 
of the primary tumor (Begg) 

Other rare tumors of the bladder are neuiofibtovnas (Thompson), leiomv 
omas (Kretschmer), fibromyxomas (Higgins) hemangiomas (Ballenger) and 
leiomyosarcomas Leiomyosarcomas usually occur before the age of 12 or after 45 
vears They arise from the wall of the bladder and rarely metastasize, and 
surgery is the treatment indicated (Kretschmer) Rhabdomyosarcomas occur 
almost always in infancy According to Albarran, sarcomas are most common 
on the posterior wall and the anterior segment of the bladder The prognosis is 
poor with surgery offering the onlv chance of cure (Uhlmann) Primary urethral 
carcinomas arc exceedingly rare, highly malignant metastasize carlv, and can 
be cured only by surgery (Keen) 


Treatment 

Prevfntion — Prevention of occupalional tumors is possible for the car 
emogeme agent doubtless enters the respiratory tract and protection can and 
should be utilized ‘Workers admitted into industrial plants winch use aromatic 
amines should be healthy, between 20 and 45 vears of age, and should not have 
had nny previous history of occupational exposure to those agent s which are 
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Table XXXIV Results of Intepstitial Irradiation - of Capcinoma of the Bladdep lv 
Radon - Seeds, Most Cases Treated Through Sereaplbic Ctstotojit 
(After Barringer, B S JAMA, 1942 ) 


TOTAL NUMBER — 257 

P \LLIATIYE 
OPERATION OP 
NO 

TREATMENT 

LOST IOLLOU UP 

OR DIED OP 

INTERCUERENT 

DISEASE 

CUP ED OVEP 
KITE YEA PS 

PEPCE ,T*GL 

112 Papillan carcinoma 

3 

20 

50 

43 

143 Infiltrating carcinoma 

12 

12 

3 j 

24 


tiie bladdei for whom c\ steetomy w as done bj Gra\es, ten were In mg and 
well, but the majority had been followed only for a short period of time 

Wirth, Cantril, and Buschke treated sixty-eight patients with carcinoma of 
the bladder at the Tumoi Clime of the Swedish Hospital of Seattle with £00 
kv external roentgentherapy Ten of their patients were living and well with- 
out evidence of disease five years or more following treatment It is to be ex- 
pected that fuither stud} of this foim of tieatment will contribute better results 
in the future 

The prognosis of bladder tumors varies with the evolution of the 
disease These tumors may be divided into thiee mam groups tumors al- 
ways benign, those benign which become malignant, and those which are alwavs 
malignant (Albarran) The benign tumors may have an extremely long evolu- 
tion with lapses of a few months to fiv e years betw een episodes of hematuria 

Jewett related prognosis to the degiee of extension If the tumor is onh 
m the submucosa or muscle, the chances of metastases are low A\ hen tumor 
extends to the perivesical tissue, the chances of metastases are high He be- 
lieves that posterior wall tumors are associated with metastases much less fre- 
quently than those arising from one of the other walls because the lymphatics 
of the posterior wall run the longest course The prognoses is markedly improve 
if the tumor is 2 cm or less m diameter, but about 45 per cent cf the lesions 
are larger than 5 cm m diameter when first seen (Committee of the Carcinoma 
Registry) 

Because such a high percentage of these tumors (approximately P er 
cent) aie located in close proximity to the trigone, infection of the gem o- 
urinary tract is common The presence or absence of this infection an e 
amount of functioning kidney tissue present are very frequently the so e 
termmmg factors of whether a patient lives or not In some instances it is r 
that the infection can be controlled or stabilized so that cure of a local conditio 
can still he effected H, however, when the patient is first seen there has do 
irreparable profound kidney damage, hope of cure is impossible and eat i 
from kidney insufficiency Death from widespread dissemination oi ie 

is relatively infrequent a c . 

The evaluation of figuies on cure rates of bladder carcinomas 0 
pends on the pathologist’s interpretation of what constitutes a ma 'c 11 , 

plasm If he designates all papillomas of the bladder as Grade I caruno 
there happens to be a high percentage of the c e m the reported group, n ^ 
the cure rate will be abnormally high This factor must constantly lie sej 
mind when evaluating any series 
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plus the amount of infiltration and the presence or absence of metastases This 
information may be obtained b\ rectal palpation, cv stoscopic examination, biopsy 
from the base of the growth, pyelograms, and pneumocystograms The general 
condition of the patient must be thoroughly evaluated, with special emphasis 
placed upon the cardiovascular and renal resene (Dean) 

Xesbit has death outlined the indications for eysteetonw in frank carcinoma 
md papillomas 

1 Cases presenting involvement of the tngone so that the ureteral orifices 
cannot be spared when destructive methods of treatment are used 

2 Those presenting infiltrative involvement of the vesical outlet, so that 
adequate attack locallv is destructive to the sphincters 

3 Multiple infiltrative tumors 

4 Neoplasms of low degree of malignancy which show a marked tendency 
to recur and spread all over the bladder in spite of conservative treat 
ment, and eventual!) become penetrative or high!) malignant 

The success of a cvstectom) depends on the effectual transplantation of 
the ureters The) ma) be transplanted into the sigmoid the perineum, the 
rectum, the urethra, the vagina, into the skin near the incision, in the surgical 
wound, or near the anterosupenor iliac spine (Hwman) Nephrostomv and 
lumbar nreterostomv mav be done The nephrostom) and the skin transplanta 
turn seem to have the lowest operative mortahtv, but the necessity of taking 
care of the urine through the use of an artificial bladder makes this operation 
undesirable Transplantations into the vagina and urethra have a high operative 
mortalit) Transplantation into the rectum often causes death from hidnev 
infection At our hospital Sugarbaker has emplo)ed a procedure vvhieh has 
definite promise In the first stage the large bowel is divided, the proximal 
loop forms a permanent colostom) , and the distal loop is to become an artificial 
bladder The ureters arc freed and anchored into the wall of the sigmoid The 
lumens of the ureters arc opened so that urine may pass either into the large 
bowel or into the bladder In the second stage, the c)stectom) is performed 
the ureters are separated and at the point where they have been embedded 
m the bowel, the division into the lumen of the blind loop is completed The anal 
sphincter remains Urine can be retamed for relatively long periods of time 
The use of an uninfected blind loop of bowel for an artificial bladder should 
matcnallv reduce unnar) complications Unfortunatcl) not enough of these 
operations have been done to determine their pracheabilitv The number of 
cases suitable for ostcetom) makes up a relativclv small percentage of all car 
emomas of the bladder 

Prognosis 

The prognosis of a large group of patients treated by Barringer with 
radium implantation is shown m Table XXXIV In GOO patients with malig 
nuit tumors of the bladder treated bv various surgical procedures 1G3 (28 per 
cent) were cured for five >cars or more In sixt) seven of these 165 there were 
recurrences after five )ears (Counsellor) The operative mortality for cvstcc 
tomv is high even in the most experienced hands Death usuallv results from 
hidnev infection In a group of twenty eight patients with malignant disease of 
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passes above the teimmal segment of the uietei to terminate m one of the middle 
nodes of the external iliac chain (Cuneo) 

2 The hypogasti ic pedicle anses fiom the mfeiioi aspect of the piostate, 
tiavels tow aid the postenoi sui face of the gland, and then turns outwaid along 
the piostatic aiteij to teimmate in one of the hypogasti ic nodes 

3 The postenoi pedicle, composed of two oi tlnee tiunks, anses fiom the 
postenoi suiface of the piostate and follows an anteiopostenoi dnection towaid 
the sacium to end m lymph nodes located on the medial side of the second saeial 
foiamen oi in othei nodes in the legion of the pi omontorj of the sacium 



4 The mfenoi pedicle, usually foimed by a single tiunk, follows a down- 
waid dnection on the anteiioi suiface of the piostate until it leaches the 
perineal flooi Theie it leaches the inteinal pudendal aiteiy wlieie it follows 
its ti ajectoiy to teimmate m one of the hypogasti ic nodes neai the oiigm of this 
arteiy 

The lymphatics of the prostate also anastomose with the lymphatics of the 
bladder fundus, the seminal vesicles, the ampulla of the ductus defeiens, an 
the lectum There aie also intercalating lymph nodes behind the piostate and 
between the piostate and the lectum, but the ljmiphatics of the piostate foi ie 
most part are drained by the external iliac, the hypogasti ic, and the sacral lymp > 
nodes (Fig 505) 



Chapter XII 

CANCER OF THE MALE GENITAL ORGANS 
CANCER OF THE PROSTATE 
Anatomy 

The prostate gland is situated at the level of the initial poition of the male 
urethra Although it s<ems to be a part of the unnar\ system it belongs pbjsi 
ologicallj in the male genital sjstem The prostate is divided into five lobes 
The posterior lobe is that portion of the gland Iving posterior to a plant passing 
through the ejaculatorj ducts The anterior lobi consists of the tissue forming 
the roof of the uicthrn The two lateral lobes are formed bj the prostatic tissue 
lung between the anterior and posterior lobes The median lobe is formed bj 
the narrow strip of tissue which lies between the internal sphincter and the 
\ erumontanum and which forms the floor of the urethra (Ivahler) The ejae 
Ulatorj ducts pass downward and forward through the postenor poition of the 
prostate to open into the urethra 

The superior surface of the prostate faces the bladdei, the infcroposteiior 
surface faces the rectum, and th< infeiolateral surfaces lie on the levator am 
The urethra lies at the level of the junction of the anterior and medial thirds 
of the prostate 

The prostate is enveloped in a tough pelvic fascia continuous with the upper 
fascia of the urogenital diaphragm which is mchored to the pubis bj strong 
ligaments The postenor portion of the prostatic fascia is o tiled the fascia of 
Denonvilhcr and it forms an effective barrier between the prostate and the roc 
turn (Fig 504) The capbule of the prostate is sepaiatcd from this fascia bv 
the prostatic plexus of veins communicating with the deep dorsal vein of the 
penis and vesical plexus and hnallv draining into internal iliac veins This 
plexus also communicates with the vertebral vein plexus Within the same area 
is a verj abundant network of nerves derived fiom the hvpogastric plexus Some 
of these nerves run hterallj toward the iliac vessels and come in close proximitv 
to the bones of the pelvis Another group passes along the peripheral soft tis 
sues tow ard the sacrum and lumbar spine The arterial supplv of the prostate 
comes from the mfcnor vesical and middle hcmonhoidal branches of the hypo 
gastric artcrj 

Lymphatics — The ljmphaties of tlic prostate arise from the glandular acini 
and form a perilobular network These lvmphatic vessels increase in caliber 
as thev near the capsule and in this subeipsular area thev form a dense net 
worl Thev arc most abundant in the postenor and superior surfaces Tins 
network of Ivmphaties is drained bv four major collecting trunks (Rouvitre) 
w Inch follow the xrtencs of the prostate 

1 The external (Uac pedicle is foimcd bv a single trunk of Ivmphaties ans 
in„ from the base of the prostate and from the upper part of its posterior sur 
fiec This trim! follows along the internal aspect of the seminal vesicle and then 
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^oung found that in S00 patients with caicmoma of the prostate, the rectal 
mucosa was imohed m only twelve instances Local vessel and nene invasion 
aie common because of the location of the plexus between the capsule and the 
fascia As the tumoi continues to spiead, it involves the semmal vesicles but 
seldom affects the uiethia Invasion of the bladder is a late phenomenon, but, 
if piesent, then paitial 01 complete block of both meters with secondarv hydro 
nephiosis and p\ elonephi ltis can oeeui Prostatic stones are only rarelv associ- 
ated with caicmoma About 50 pci cent of the patients with carcinoma have 
coincident benign piostatic lnpeitiopliv In thirty-eight autopsies reported bv 
Glares, genitouiinaiv complications weie pioinment Theie was unilateral ob- 
struction of the ureteis in tw entv -six instances and bladder imasion in sixteen 
A significant degiee of pr elonephi ltis was piesent m twentv -eight and it was 
the most common immediate cause of death 



_ -, 0 -Photomicrograph shotting perineural sheath bv an adenocarcmon a of (h- 

F*- »1P rnoioui o prostate (low-power enlargement) 

ATttt vst vtic Spread — The lower lumbar spine, peine bones and upper 
femora aie the commonest sites for metastatic disease winch reaches these . ‘ 

irmmh the vertebral vem plexus (Fig 508) However peimeui ( •>« 

K nminties is also exceedmglv common, and bone involvement ; 

ot lvnip OT1 ,i, n iis n i lesultmsr from dn or' evasion of mai row sp 
eontinuitv or 0 vm { majority of the] * 

the cortical t ^ t j ic j _ with the thoi 

cases show hone involvement but tne 
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Fig 513 
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Fig 514 

Fig 513 — Photomicrograph of a well-differentiated adenocarcinoma orc hectom> 

F*& 514 — Photomicrograph of the same tumor t\\ o ^ears o o^ 
fibrosis obliteration of many acini and nuclear changes 
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the examination In the thirty-eight postmortem examinations reported bj 
Graves, fourteen showed tumor in the lung and nine in the liter llctastascs 
to the lung are often of the l\mphangitie \ met\ All hut five had lymph node 
mi oil ement particularly of the iliac, supraolautulai, peribronchial, aortic, and 
mediastinal nodes Sarcomas of the prostate metastasize freely to the lungs and 
Iner 

Fig 5ii 



Fig 51 

ate enUrseffll^r ht>l0, ” ,CrOeraPh ° f * * eIt - dlfferentI ^ te J adenocarcinoma- of the prostate (m<xler 

m«.i F, ™r.rS°s.'sf sssa <"»*"*»« *">«« 
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be correlated w lth a good or bad 1 expome It was thought by Huggins at one time 
that the poorly dificientiated caicinomas did not respond chnicalh but Nesbit 
f 1942 j could not substantiate this finding The fen icpoited eases of sarcoma 
of the prostate aie pi imanh lciomy osarcomas, i habdoiny osarcomas and lympho 
sarcomas 

Cluneal Evolution 

In carh c ai > morna of the prostate restricted to a single lobe (usiiallv the 
pcMenor) and not associated with hvpeilrophv there aie usualh no svmptoms 
otner than perhaps sonic form of dvsiina The initial svmptoms of a large group 
t lbulntcd be Young arc as follows 


} enc> of unmtion (poll'll mm) 
Difficult or p nnful urm ition 
I* un 

( onpVtc inn'in retention 
He nntu'ia 


rcrcrM\GE 

GO 

*13 

31 


1 pc pun dik piolnbh to pn incur ll sheath invasion, is lcfei red to the bladder 
and uuthi.i Kituin and pcimcnm, samun and gluteal region, and the legs 
It oitui sunucsts sci it u pain and is cventualh piesent in most eases 

1 nioitunaUh the xvmptonix and signs which aie picsent at fust examina- 
tion me often due to met ist ises In 120 patients icported on In Graves, ^ 
had metastasis fmosth bone) vlicn fust seen With fmthei extension of t lie 
tumor thcic max be pmtial occlusion of the rectal lumen and even rareh e ema 
of the less Iransuivc myelitis can oceut Gioss hcmatima ns the primary 
Men of carnet of the pio-tatc was not found in am of the 1,000 eases icviene 

be Buinpus . , 

The patients with advanced eaiunoma of the piostatc often become ie 
ldden develop a pionounccd xccondaiy anemia and have considcrab e p 
The tumoi spieads to involve the hladdci and signs of rena msu ieie • 
c.idcnt Costov eitebial tenderness and fevei van depending upon thecte.re 
of m man infection The usual immediate cause of death is lenal ^un - 
complicated bv uitcetion Sat comas of the prostate bav e a shoit dmica 
thev rapidlv become gcneialized 

Diagnosis 

Clinical Examination —The diagnosis of advanced carcinoma of ■ tb 1 Pj. 
tate is usually obvious Tbeie is eonsideiable pam with eiarac eiis 0 £( en 
tion and pionounced unnary svmptoms The svmptoms one ’ omitted 
ascribed to arthritis or sciatica and consequently a recta exanuna 
The physical examination of a patient with localized eaicinoma 
tate is negative except for the rectal examination, w ic lerea s instances, 

nontender nodule most often located m the postenoi o e stances, 

aspiration biopsv mav- be performed to make the diagnosis j iave ( 0 he 

exposure bv the penneal route and a subsequent frozen see °u Effuse 

done With mciease in the size of the tumor, the no u e e , , cture 0 f the 
and usually feels very firm It often obliterates the norma 
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Microscopic Pathology — Circmomas of the prostate are adenoe iremomas 
w hieh van considerably in their appearance The most common type is the 
small cell variety (Fig 512), but the cells m*u be larger with bnghth staining 
eosmoplnlie cv toplasm and columnar epithelium In certain instances the tumor 
can very closely resemble normal prostatic tissue Moore (19351 has stressed 
the fact that each acinus of the normal prostate is surrounded b\ a fine band 
of coHigenous connective tissue, and with the onset of caicmoma this limiting 
zone is lost Perineural sheath involvement, which is extreme!; common (Fig 
510) mas be a means of definitely identify mg a well differentiated carcinoma 
when the microscopic diagnosis is m doubt The small cell tv pc of carcinoma 
tends to imade and metastasize more quichh than the well differentiated type 
Fat is common!; present but Cm; nor belie; es this is not a degenerative process 
for it often lies within the lumen of the carcinomatous al\eoli and at times is 
seen as dioplets within the ey toplasm MieroscopiealU islands of metaplastic 
epithelium can be confuted with cancer 



Fig „15 -Photomicrograph showing Intraductal hyperplasia of the hreast following stllbe trol 
therapy In an aged mala ^moderate enlargement; 

Prostatic carcinoma changes its microscopic appearance after orchcctom; 
or stilbestrol therapv The tumor often becomes smaller, and individual tumor 
cells show shrinkage with diminution ot cell cv toplasm and sometimes rupture 
(Figs 513 and 514) Pvknosis of nuclei and loss of nuclear details occur 
(Schenhen) These changes can also be seen in the metastasis Shin metastases 
ha;e complctel; regressed under therap; The breasts become enlarged their 
stroma somewhat edematous and the ducts which previous to stilbestrol were 
atrophic, mav show intraductal hvperplisia (Fig 515) An grist found that the 
studv of Sertoli s cells, seminiferous tubules and interstitial tissue of the testis 
did not reveal any changes winch could be correlated with clinical response 
Neither has stud5 of the pnnury prostatic cancer shown any findings which could 
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piostatc and extension mav be felt into one 01 both seminal \esielcs After 
suprapubic piostateetomx- foi bennrn hxpeitiophx, it is not laio foi a eaieinoma 
to appeal, undoubtcdh niising in the lemammg postenoi lobe and healing no 
iclntioti to the piexious ben urn hxpeitiophx (Mooio, 1^43) Eelntnelx infie 
qucnt findings aie the piesenee of mxolxed inguinal and supiaelax leulai hmpli 
nodes and, in a few instances tiansxeise mxelitis Pathologic findings, pni- 
ticulmh of feimn, xeitelnae andnbs nnvoccm 

Roentgenologic Examination — \ locntgenoginphic examination of (lie 
skeletal sistem of even- patient with eaieinoma ol the piostatc is indicated, with 
paitnulai attention being gnen to the most lomuiou aieas ot metnstascs (pclue 
bones, saeuim, lumbai spine femoia, dorsal xeiteluae and libs) Of fioO pa- 
tients examined b\ Bnnijms 12,'! showed mxolxoment ol the pehis and 107 of the 


Twin XW'l I DisTiimmox oi Xln \sr\sm lioxi Cueisoxu oi mi rr.os-mr \s Dr 
nniiMii m Korxn.i x«,i m im Iwmixmiox 
( \ftor Or \\ c-, It C uni Mihlrtr 1! V 1 Vrol 1*lTi ) 
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xeitelnae Bone metnstascs aie nnaiinbh osteoplastic but can be mixed mid 
latlici infieqnentlx aie osteoblastic Table XXXI I shows the common distiibu 
tion of these metaslases The metastatic aieas max icgicss iindei stilhestio 
theiapx oi attei oichectonn (Figs 51G and <>17), show liieienscd densitx wit' 
hone lepan oi show both legnssion and ptogiessum in the same case un el 
andiogen contiol theiapx 

Laboratory Examination —The most significant laboiatoix examination is 
the and and alkaline phosphatase Phosphatases aie en/xmes xihich m " 1 ® 
oatuh/e t Jic sepuiution oi phosphoi 10 aeitl fiom phosphoi ic cstois Tuo en ^ m ^ 
acid and alkaline phosphatase, aie lccogni/ablc the foimei has optimum ai ix 
at a pH of 5, and the lattei at a pH between S5 and 0 a Acid phosp m aso i 
pioduccd in the piostatc gland ot the adult Gutman (tOdG) obscixei t ia 11 
cells a using fiom piostatic epithelium lctnin the capacitx to l ' a,0U ’ C 
enrx me Unfoi tunatclx , the sei urn acid phosphatase is not elex ated until 
has extended bexond the piostatc When the test foi sciuin aeic p iosp 
pcifoimed xxith a piopei meticulous teehnique (the King-Aiinstion,, m 
the uppei lex el of noimal is 3 5 K A units Gutman (1040) found that the 
phosphatase was cheated m S5 pci cent of 177 patients v dh P a 10 
xenfied suspected metastatic piostatic caicmomas He stated t ia w ^ 

lex’d is oxei 10 1CA units, metnstascs must he picsent 7 his cs is ^ 
because no othci condition is known xxhicli xx ill pioducc such an coxa 



Fig 516 —Roentgenogram ol the chest showing spherical metastasis close to the hllum and 
o\erlylng the left third rib anteriorly 
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led by Dean tlieie was a decrease of estiogen output following castration and 
the level of 17-ketosteioids became elevated m eleven patients, m one theie was 
no change, and in five the lei el of ketosieroids fell Cause for this use in eleven 
patients is as vet undetermined, but there is a question as to how much of the 
17-ketosteioids lepresents an active element It is possible that with the le- 
moval of the testes then inhibiting effect on the anteiior pituitary is removed, 
which causes a stimulation and pioduetion of 17-ketosteioids fiom extiagonadal 
souices such as the supiaienal gland In nine patients treated with stilbestiol, 
the estiogen levels rose, and the 17-ketosteioids output fell in 100 per cent of the 
cases 

Biopsy — Befoie beginning treatment of an advanced caicmoma, there 
should be a positive biopsy If the cancel has originated m the posterior lobe, 
the disease uould have to spiead ovei a considerable distance befoie a positive 
cystoseopic biopsy could he obtained It is therefore logical to obtain tissue bv 
an aspiration needle or a Silverman needle (Pen-son) Material obtained In 
this method is fiequentlv adequate, but if it does not leveal cancer, it has no 
significance 

Differential Diagnosis — With a haid piostate, pain, a demonstration of 
bone metastases by loentgenologic examination, and a high acid phosphatase, 
the diagnosis of adv aneed cancel of the prostate is unequivocal 

The diffeiential diagnosis between piostatic hypeitiophy and carcinoma 
may be difficult, foi the symptoms of each entity frequently coexist If the 
caicmoma is localized, then the indurated nodule can be a small area of infarc- 
tion, a calculus, or a localized zone of hypei trophy It is unfoitunate that m 
eaily caicmoma the acid phosphatase is not diagnostic 

The most important differential roentgenologic diagnostic problem is that 
of Paget’s disease If the skull shows the typical changes of Paget’s, then the 
othei bone lesions are piobably due to the same process In Paget’s disease, 
theie is a bowing of the long bones without cortical thickening and without 
reduction of marrow spaces Rib lesions are usually due to metastatic carcinoma 
It is also possible for the two conditions to coexist In osteoblastic metastases 
and in Paget’s disease, the alkaline phosphatase is elevated If the acid phos- 
phatase is also elevated, then the bone changes must be due at least in pait 
to metastatic caicmoma fiom the piostate In a relatively few instances, loent 
genologic examination may not suffice to make the diagnosis and a rectal exam 
mation and biopsy may become necessary (deVries) Pi unary adenocarcinomas 
of Couper’s gland are extremely rare and are confused with caicmoma of t 
piostate (Gutierrez) The primary symptom is pam m the rectum an 
penneum w ith a perineal tumor mass 

Primary caicmoma of the seminal vesicles is extremely rare (Mchallj). 
the seminal vesicles are frequently secondarily invaded by caicmoma, ut ) 
most unusual to find definite proof of pnmarj unolvement w ith a norma pros 
tate (Lyons) With piimary caicmoma in the vesicles, there is louei uunar 
tract obstruction, pelvic pam, and hematuria Rectal examination reien s 
large, nodular, firm mass m the region of the seminal vesicles 
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rather large number of patients with cancer of the prostate presenting definite 
metastases have borderline figures between 3 and 10 KA units of acid phos 
phatase in the scrum (Gutman, 1942) Tins test should, therefore, be used in 
all patients before any therapy is instituted, for if the acid phosphatase is sig 
mficantly elevated, metastases arc present whether they can be seen roentgen 
ologically or not Acid phosphatase can be used as a diagnostic measure for ob 
scure bone lesions 

The alkaline phosphatase is also frequently elev ated when metastases to bone 
are present However, increase of alkaline phosphatase represents a nonspecific 
response to hone injury, bone growth, or attempts at bone repair, and conse 
quently osteoblastic metastases cause elevation, but the scrum alkaline phos 
phatase may be normal with osteolytic metastases It is elevated with Paget’s 


Table XXXVII Coprelatiov or Sepum Acid and Alkaline Phosphatase Detepminatiovs 
iv 159 Cases op Capcinoma of the Ppostate Gland 
(After Emmett, J L , and Greene, IF JAMA, 1945 ) 


ACrD PHOSPHATASE | 

At KAUNE PHOSPHATASE | 

CLINICAL EVIDENCE OP METASTASIS 
PRESENT | NOT PRESENT 

Elevated 

Elevated 

6o 

3 

Flevated 


17 

1 

Normal 

Elevated 

18 

3 

Normal 

Normal 

20 

26 



126 

33 


Normal values Acid phosphatase 0 to 3 a 1< A units per 100 c c alkalln* phosphatase 
0 to 10 K A units per loo e c 


disease Table XXXVII shows the relation between these two enzymes m a 
group of 159 cases It can be seen in this tabic that the acid and alkaline phos 
phatascs are usually both elevated when metastases are present, but it should also 
be noted that in a certain number of cases the acid and alkaline phosphatases are 
normal, even in the presence of clinical evidence of metastases 

The effect of androgen control on acid and alkaline phosphatases whether it 
be by orchectomy or stilbestrol, is interesting Following castration, the acid 
phosphatase falls precipitously within the first twenty four to fortv eight hours 
The alkaline phosphatase rises during the first four months because of new 
bone formation As "Woodard points out after four to six months the serum 
aiKalmc phosphatase in castrated patients reflects the clinical course rather 
closely If metastatic areas undergo healing or remain stationary, the alkaline 
phosphatase is often normal If, how ever new metastatic areas appear, or old 
ones again take on actu ity the scrum alkaline phosphatase rises again Follow 
mg administration of stilbestrol the same changes occur except that they are 
somewhat slower m their evolution The injection of androgens causes further 
elevation of the serum acid phosphatase (Huggins, 1941) 

The study of estrogen and 17 ketostcroid levels with carcinoma of the pros 
tate is interesting but so far the results have been somewhat perplexing The 
17 ketosteroids arc probably a group of heterogeneous chemical substances of 
unknown biologic activity, identified by specific chemical reactions and pro 
dueed mauily by the suprarenal cortex and the testis In seventeen eases stud 




748 


CAN Cl It 


formed befoie theic is clniie.il evidence of melnslases pievcnts then later ap- 
peal anee In executing the oichectomy, Chute iccommended, for psychologic 
leasons, that an mliacapsulai operation be done By using tins technique, the 
spei malic coid, epididymis, and an oval mass foimed by the sutured tunica 
albuginea l email) Huggins gi\o s additional estiogen theiapy only for short 
pcnods of tunc to iclieve hot flashes Jf theic is a lecuirence of symptoms after 
oicbeclomy, then slilbcstiol may be given, but patients who benefit from it 
.lie few Ahen holmes that the best foim of theiapy is orchectomy followed 
immediately by dictlix Istilbestiol He icasons that if the testes are removed, 
the antenoi lobe of the pitmtaiy mav be iclcased fiom inhibition by the testis 
and that the pituitary x\ ill then become o\eiaclne and stimulate the supra- 
lenal coitex to pioduce audiogenic hoi monos By giving slilbcstiol, this effect 
would be soinewliat countci.if ted Some mologists belie\e that bilateral orchec- 
tomy should be delayed until melnstuses can be lecogm/ed, and then stilbestrol 
should be given only if inipio\einenl docs not occm 

•Stilbestio) is, foi flic most pail, used to (omplomcnt oiobeotomy It is also 
]»i liii.ii lls used foi those few patients who lefuse oichectomy, but some few au- 
thois advocate it as a piim.uy form of theiapv The icsponse to stilbestrol is 
slowei than oichectomy but similai to it Theic may be unpleasant side effects 
with nausea and vomiting, painful and cnlaigcd bi casts, an arnimulation of 
fat about the hips, and a tendency of the body to take on feminine contours 
To\u hepatitis can oecui following huge doses of diethy Istilbcstrol (Watten- 
beig) The piopci dosage of slilbcstiol is not Known, but only infrequently do 
Inigo doses lcsult in a bcttei icsponse than small doses 

In suinmaiy, a definite statement cannot be made as to yyhat form of andro 
gni ronliol should be used on nonopei.iblc cases Neither can am definite ad- 
y i< c be giycn as to the time this conti ol should be instituted "We feel that 
Huggins has gnen the most icasonable opinion Foi the benefit of clarity, hut 
with no thought th.it this lopicscnts the final decision, yye recommend therefoic 
fl) bilatei.il oichectomy on all patients yyhethei they' hayc clinical cyidencc 
ol metastasis oi not, (2) acbninistiation of stilbestio] m small closes yylien castra- 
tion causes licit flashes ancl otbei symptoms, oi yylien recuiiencc of symptoms ap 
pc, us, f3j administiat ion of stilbestio] as a pi unary foim of tieatment m lela- 
tnch small closes only to those yy lio icfusc oichectomy 

Clinical Response io Andiogcn Conhol — The icsponse of patients yyith 
advanced caicinoma of the prostate to andiogen contiol is often spectacular 
With castiation changes occur within the fiist twenty-fom to forty eight hours, 
while with stilbestrol they are somewhat delayed Amelioration of pain often 
quickly occui s, enabling bedridden oi disabled patients to walk Appetite is 
iegaincd with icsultant increase m weight In advanced carcinoma, anemia is 
maikcd, but this anemia disappears undei androgen contiol without benefit o 
iron therapy Many patients return to normal activity 

In many instances there is gradual but definite regression and softening 
ot the tumor By rectal examination it may be difficult to verify that a car 
emoma ever existed The most striking results occur in the regression of Uc 
soft tissue extensions and lymph node metastases Lymph nodes replacec ;v 
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Treatment 

Sufgerv — If carcinoma of the prostate is e\ er to be cured, it has to be 
radically resected while it is still localized within the prostate All other treat 
ment is palliative Unfortunately the number of cases suitable for surgerj is 
small (less than 5 per cent m most dunes) Young has been the most prominent 
protagonist of surgery for earl} carcinomas of the prostate Approximate!} 20 
per cent of the cases of carcinoma of the prostate seen at lus clinic were suitable 
for operation, this high percentage was undoubted!} due to his prominence as a 
surgeon and the fact that man} early cases were referred to Ins institution 
1 oung emphasized that the operation must be radical and that am compromise 
procedure results in a high percentage of local recurrences and ultimate f nlurc 
He insisted on a radical perineal prostatectomy ruth remoial of the prostatic 
capsule and the fascia of Dcnon idlicr the tcsicnl necl , niucJi of the tngone, both 
seminal resides, and flic ampuffo of the tas deferens The defect is closed bv 
drawing the bladder to the membranous urethra The operative mortalit} is 
low in 1^4 patients operated on bv the staff of the Brads Urological Institute 
there were onh tw eh e deaths (Young, 1943) 

One of the mam objections to this operation could be the supposed lm 
pairment of unnan control but in si\tv nine cases anahzed bv Colston, fiftv 
patients had good unnan control, eleven fair control, and onl} eight poor con 
trol The operation is not suitable for am patient with ads anced disease or w lth 
evidence of distant motastascs Neither is it indicated when the patient is in 
poor general condition, for he is a poor operative risk 

In man} instances the presence or absence of carcinoma cannot be do 
termmed b> phj sical examination The tumor should then be exposed bv 
ptrmeal approach and a frozen section diagnosis made If there is no evidence 
of tumor, then the wound should be closed, but if a definite carcinoma is dis 
covered then the radical operation should be earned out "When a frozen sec- 
tion diagnosis is infeasible then the wound should be closed until a paraffin 
siction diagnosis can be made 

R vDiOTnrr ii a — The implantation of radon seeds in the primar} tumor and 
the administration of roentgentherap} to bone metastasis for the relief of pain 
arc no longer used because of the for greater cflicicnc} of androgen control 

Androgen Control — Androgen control means either the elimination of 
testicular androgen production bv orchectomy or its neutralization through the 
administration of estrogens The exact mechanism of the action of stilbestrol 
is not known Huggins (1945) emphasized that prostatic cancer can become 
independent of androgens, basing this conclusion on evidence obtained when 
the suprarenal glands were removed m men who had had a relapse after orchec 
tomv Life was supported b} adrenal substitution therapv The andro„cns 
in these cases were not being formed but the carcinomas still followed an un 
favorable course 

As soon as the diagnosis of cancer of the prostate is made, a bilateral orchec 
tomv is the most widclv accepted treatment (Meads) From an amlvsis of 
nil reports it appears that the most dramatic effects occur with orchectomv 
cither immcdiatclv or dela}cd, but there is no evidence that orchectomv per 
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CANCER OP THE TESTIS 
Anatomy 

The testes are formed by glandului tissue and convoluted tubules sur- 
tounded by connectue tissue containing the mtcntitial cells of infernal secic- 
tion The testis is completely invested m a dense membrane, the tunica 
albuginea, which sends radiating septa into the gland The tubules converge 
at the hylum or mediastinum testis, known as the rete iestis, fiom which point 
a single convoluted tubule fuither extends to foim the epididjmis (Fig 518) 

In the pioeess of its descent fiom the abdomen into the scrotum, the testis 
develops several coats of tissue, the most significant of which is the tunica 
vaginalis, which nearly surrounds the testis except at the point where the 
epididymis is attached Sunoundmg the vaginalis successively aie the fibrous, 
muscular, and cellulai layers, all of winch are included m the dartos and the 
scrotum (Fig 519) There is a virtual canty between the visceral and paneta 
lay ers of the vaginalis 

Lymphatics — The lymphatic network of the testis is complicated bv the 
fact that theie are not only r pumaiv channels but also seeondaiy ones Tie 
primaiy lymphatic drainage fiom the testis connects directly "ith the a ) 
dommal aoitic lymph nodes extending fiom the bifmcation of the aorta up 0 
the ley el of the lenal pedicles Lymph diamage fiom the epididymis goes to 1 >c 
external iliac nodes (Fig 520) and at times there may be drainage from tn 
testis itself to one of these nodes located on the external light iliac vem just 
anterior to the point where the meter crosses the vein Lymph nodes draining 
the right testis lie between the left renal vem and the mfcrioi mesenteric »r 
terv Beyond these channels, secondary lymphatics on both sides of t ie aor ^ 
communicate with each other In 90 per cent of the eases, moi coyer, there 1 * 
lymph channel ascending ahoie the renal yews connecting the me ms 





Fig olS —A schematic representation of a section of a normal adult testis showing 1 con 
voluted tubules t rete testis and 3 epididymis 
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tumoi of the testis had occmied It is intci csting that one of evciy eight of Pen 
sou s patients had an abdonnnalh lefaincd testis, a figuie which is fai m excess 
of the noi malls expected incidence of letaincd testis (0 003 pel cent) 

Cnptoicliidisin max possibh be lelated to an nbnoimal influence of steioid 
substances such as istiogens, foi in animals bilateial crjptoichidism is chaiac 
teii 7 cd bj .in excessixe secietion of gonadoliopins In lodents the nondcsccnded 
tistis functions abnoimalh and leads peculiailx to andiogens and to gonado 
tiopins (Hamilton, 103 S) In othei expciiments, tciatomas of the testis of 
tlie fowl hn\c liccn induced bx in icctions of /me clilonde While these tumors 
uxunlh appeal m the spiing at the height of sexual actmtj, tlicx can he pio 
duccd .it othei times of the seat it the 7111c ohloudc is combined with extiacts 
ot anteiioi piluitan (MiehalowsKx, llagg) 


Pathology 


Gross Pathology —Tumoi s ot the testes aiisc possibh fiom some vestigial 
mesonephnt stiuctnies 111 the legion of the ictc testis, the aiea between the 
testis and epididxmis Hwing showed that all tumois of the testis aio teratomas 
ansing fiom totipotent sex cells 111 the neighboi hood of the ictc These tumois 
1 an be classified as follows 

ixcmrsci (%) 
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C’liex us.su lilt that the seminoma xxas a specific txpe ot tumoi ansing fiom the 
epithelium ot the seminal tubules Exxing, howcxei, bcliexed that the seminoma 
simplx npiesented an oxcigiowth ol one txpe of cell — a monodcimal dex'elop 
ment of a tumoi piiniuiilx tiidcimal 111 oiigm I11 suppoit of this thesis, J anei 
shoxxed that six of sexen seminomas shoxxed 11101c than one tjpc of tissue This 
concept is tlie 11101c widclx acknoxx lodged Fiom the piactieal standpoin , 
uexeitheless, tieatment of seminomas ioniums the same no liiattci what t lC 
histogenesis 

Tcstieulai Illinois xaix gieatlx 111 si/e, thex max cnlaige the oigan t° 
times the lioimal dimensions 01 max he occult in a noimal-sized testis 
tumoi ltsclt is usuallx tan lx fiim, depending upon cclhilanty, bone, caitiago, 
and connectixe tissue content A cioss section of the adult teiatoma shows 
spaces, mucinous aieas, eaitilagc, and hone foimation (Fig o 22 ) °" e ' ’ 

if these tumois aio less difleicntiated, they aio softer and often dexeop aie 
of hemonhage and neeiosis The choi local emoma is usuallx small, licmoii ia n > 
and soft The embixonal caicmoma 01 seminoma is customarily iiomooeneo^ 
noncxstic pinkish jellow, only oecasionallx shoxvmg aieas of licmoii iage a 
neeiosis (Fig 523 ) , 

Benign tumois of the testes, such as fibiomas, adenomas, leicm} °J nas ’ ® 
intei stitial-cell tumois, do occui but aie seldom encounteied Only aboil w 
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nodes The intercostal nodes in turn drain to the juxta\ ertebral and thence 
into a prcvertebral plexus which mav dram into the jugular and subclavian con 
fluence or into the left supraclavicular lymph nodes 

Incidence and Etiology 

Testicular tumors compose less than 1 per cent of all malignant tumors 
The majority occur m patients 20 to 40 j cars old The greatest incidence is 
found in patients 29 to 34 jears of age, during uhich period they are ihe most 
common malignant tumors found tn males (Dorn) The highest incidence of the 
teratoma occurs at the ai erage age of 28 jears and that of the so called seminoma 
at 40 ears (Fig 521) 



There is no evidence to support the concept thit si plnlis or other inflamma 
tions bear any etiologic relation to the development of testicular tumors Trauma 
probably serves only to draw attention to an already present tumor Twelve 
per cent of testicular tumors occur in undescended testes Inguinal unde 
scended testes are four times more common than abdominal undescended 
testes, and yet one in about twenty abdominal testes shows malignant change 
in comparison to one in eighty inguinal testes This fact gnes further sup 
port to the belief that trauma is probably not an important factor in the pro 
duetion of malignant change in the inguinal testis, which because of its loca 
tion is fairh accessible to injury (Campbell) 

After a patient has had one of these rare tumors the chances of his de 
e eloping another are statistically far greater than those of a normal man 
(H-unilt on, 1942) Peiremi collected 4S cases of teratoma m which a second 
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six interstitial-cell tumors of the testis have been lepoited These tumors are 
usually yellowish brown in coloi and aie veil delineated (Nation, Wairen) 
Tumors of the spermatic cold, epididymis, and testiculai tunics aie extremely 
rare The majority of these tumois are benign (Thompson, Hmman, 1924) 
The dneet extension of testicular tumois is limited somewhat bj the tunica 
albuginea, which, if encroached upon, may show surface nodules Further 
extension beyond the tunica albuginea is raie but tumois may pioceed to mvohe 
and eien ulceiate the slnn of the sciotum 
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Fig 524 — Photomicrograph of a 
with rather fine nucleoli 


esticular seminoma showing characteristic lame clear cell 
a mphoid stroma is present (liigh-power enlargement) 


Metastatic Spread — The complicated ljmphatic netvoik leading fiom tic 
testis allows fiequent extensive invasion of the body Bainngei (1941), ic 
porting thirty-set en cases that came to autopsy, found lymph node lmohcinen 
m 60 per cent and lung metastases m 78 pel cent Moreovei, in <5 per cen 
the cases with lung involvement, the liter t\ as also affected, but this liitasi 
of the liver occuis through the blood after the tumor has invaded the 
tant node involvement is also to be expected Barringer (1941) foun ® 
per cent of his patients presented metastatic disease fiom the bifurcation o 
aorta up to the left supraclavicular region This latter group intaria > 
a contmuous chain of metastatic nodes along the course of the 1 10 J acl ° n 
and it was from these affected duct nodes that disease spread bj u cc c 
to the higher region Barringer also discovered that retropeiitonea no 
vohement was frequently bilateral , m 

At times, the left renal pedicle can be obstructed when nodes c ^ fiin 

the right testis are imolved, because these nodes lie between t ic c ‘ ^ 
and the inferior mesenteric arteiw If tumoi has imobod the cpi i . 
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Fig 52° — Fhotograph of a gro 9 specimen of an adult teratoma with characteristic cystic spaces 
A remnant of normal testis can still be seen 



Fig 5 3 —Gross appearance of 


seminoma of the testis with character! tic zones of necrosis 
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scopically, theic is so-called chonogenic gynecomastia comprising bilateral breast 
enlaigemeiit, colostuun production, and pigmentation oi the nipples These 
changes may disappear attei oiehectomy 

Usually the cluneal sjmptoms and findings aie iclated to the primarv 
tumoi Metastatic disease is only laielv the fust svmptom The inguinal nodes 
die invoiced onlj aftei the luinoi has bioken through its capsule or when small 
iiagmcnls of tumoi aie left embedded in an opeiativc wound Enlarged retro 
pentoneal hmph nodes induce himliai pain indiating down the leg, yinptoms 
ol meteial obstiuction, 01 constipation The uiinaiy symptoms may result m 
costoceitebial tenderness, dvsuna, counting, and anoiexia due to incieasing 
nonpiolein mtiogen (Table XXXIX) Pulmonale, nietaslases mac cause cough, 
dvspnea, plunal pain, and infrequent hemoptvsis due to secondai) invasion of 
the bionchus he involved hmph nodes 

Diagnosis 

Clinical Examination — The testis, no inattei its si/e, outv.aidly retains 
a noimal shape The tumoi is well delineated, painless, and him, ruth a clean 
cut line ot denial cation at the uppei limits The epididymis is flattened on 
its postei ioi suiface and is seldom inrohed by tumoi Jn 15 per cent of the 
cases the tumoi is accompanied bj a hjdiocele The fluid may be aspirated 
in ordei to palpate a tumor A hjdiocelc can he mistaken for tumor, hut its 
fluid extends upwaid to the base of the penis ruthoul an) clear boundarr 
line and the penis appeals shoitened 01 leliacted Its clear liquid allows eas) 
tiansilluimnation which is best earned out in a daihened room by means of a 
small flashlight Solid stiuetuies like tumoi s, sjpJnJitic gummaA, and calcified 
hematomas do not liansillummate and eonscquentlr this examination is of 
gieat assistance in deteimining the clinical diagnosis 

The abdomen should he eaiefull) examined foi jclioperitoncal Ijmphnode 
metastases The examination can be best made when the legs of the patient 
aie slightlr flexed on the abdomen, the aims bj the side, and the patient hieat 1 
mg thiough the mouth (Fig 523) Palpation must be fairly deep, the metastatic 
nodes usualh lving at the lcrel of or slightly caudad to the umbilicus The e ^ 
supiaelaviculai node aiea should also be investigated Metastases within 1 IC 
lung are scared) ever detected on phjsieal examination unless they are verv 
laige, approach the pleura, oi compress or invade the bronchi Infrequen ' 
rectal examination maj reveal involvement of penpiostatic l.vmph nodes ( ar- 
ungei, 1944) 

Roentgenologic Examination — Retrograde (lather Ilian intravenous 
pyelograms ate invaluable for demonstrating retropentoneal bunp 1 ® 
metastases and should be taken routinely for all tumors of the testis ie o 
treatment is begun If negative, the) provide a rompauson foi future exam ‘ ; 
tions Because of the lymphatic drainage, node involvement can cause pa ' 
or complete high obstiuction of one or both ureters In these eircums a i 
the ureter is displaced laterally (Fig 526), the outer limits of the psoas ™ 
are rounded as though the muscle vvere contracted, and the lumbai vei 
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the lymph node drainage will extend to the external iliac lymph nodes Spread 
also travels through the spermatic veins either to the renal vein on the left or 
directly into the inferior vena cava on. the right Even bone involvement has 
been recorded although it is infrequent, and rare cases have been reported 
with tndermal metastases (Adams) If ulceration or invasion of the tunica 
albugumea occurs, then involvement of inguinal lymph nodes is to be expected 
The only other time when these nodes may become involved is when tumor is 
left in a wound and develops in the subsequent scar 

Microscopic Pathology — Microscopically, the adult teratoma shous all 
types of tissue, with elements traceable to mesoderm, ectoderm, and entoderm 
It is important to notice whether with step or serial sections zones of undifferen 
tiated tumor are revealed in an apparently well differentiated tumor, for this 
finding may alter the prognosis The choriocarcinomas present large multmu 
cleated giant cells with a syncytial stroma The embryonal carcinomas or 
seminomas have cells quite uniform in appearance with eosinophilic cytoplasm, 
fairly prominent nucleoli and abundant mitotic figures Lymphoid stroma is 
variable (rig 524) The adenocarcinomas show well formed acmi with oc 
casional papillary formation At times it is not infrequent to find some areas 
suggesting choriocarcinoma 


Clinical Evolution 

Tumors of the testes generally develop slowly, relentlessly, and insidiously 
As they grow, their weight alone may produce discomfort or even lumbar paiu, 
and testicular sensitivity decreases At times these tumors may evolve rapidly 
and progress mercilcsslv to metastases and death which may occur six to eight 
months after the first symptom Dean found that m 6G per cent of his patients 
the average length of time from the first svmptom to examination was four 
months vuth another six and one half month delay before treatment was started 
Itarcly in the choriocarcinoma or cases in which its elements are present micro 


TABir WXIX RELATION OF SVMPTOlIS TO LESIONS DlE TO METASTVTIC SPFFAD 


Involved inguinal node* 

lutnor growing through tunica albuginea or tu 
mor growing in operative rear 

I umbar pain 

Con tipMion 

Pain in sciatic distribution 

Involvement of retroperitoneal nodes 

Lo tovertebral tenderne>i9 

I umbar pain 

1 yuna 

Dysiiria 

1 art nl ureteral or renal pedicle obstruction by in 
voiced nodes 

\ oraiting 

Headache 

Drownne * 

Impending renal failure due to block of ureters or 
renal pedicle by involved nodes 

Cough 

D\ pnea (mav sug«a t tul ereulo 

Involvement of lung and mediastinal nodes 

Hemoptysis 

Involved bronchial or tracheal nodes eroding 
tracheobronchial tree 

t< rcbrnl vmptom 

Hrnin metn ta ea 

s v\illing of lower e*tremitv 

Inferior vena cavnl ob truction bv lymph node 
metastases 
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me'astctic disease after orchectomy a high hormonal excretion is prognosticallv 
signncan* Diminution ox hormonal excretion after therapy is started do^s 
nnt necessarily indicate a good prognosis It si otdd be remembered that castra- 
tion increased intracranial pressure and orchitis may also increase hormone 
excrefon 

Differential Diagnosis — T silcrc which is invariably pnmarv m the 

epididvnns results m nodularity and mav cause beading' of the vas deferuis. 
Only m tne la*e stages ho.\e»cr does extension into the testis take place 
Witn "abercuJo’iS imoloencnt of the testis other portions of the gemtounnarv 
*ract and lungs may be afected but this can usuallv be demonstrated by clinical 
and ro.n'ocno^ooie exrminrt.oi’ Ro* ntgenograms of the tcs'is shotting calon'S 
•ion m toe region of the epididymis is presumptive evidence of tuberculosis. 


P: DJ- aft - catheten=at.oa of uwters showing 
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Further aid in diasnosis can be gained from loentgenograms of the lung w 
will show anv tuberculosis present oi by palpation of the prostate which 
reveal evidence of nodular caseous tuberculosis Pulmonary symptoms 1TL ^ 
metastatic cancer of the testis mav iesult in an erroneous diagnosis Oi iU erc 
losis. 

Syphilitic autumn of the testis is today onlv rareb observed be 1 ^ 

of the present unproved methods of its treatment. If it should^ appear ^ ^ ^ 
be extremely difficult to difierentiate from a tumor of the ic>iis vecaii- 
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show a wedging with convexity toward the affected side (Tig 527) In men 
between 20 and 40 years the presence of pulmonary metastascs as shown roent 
genologically is frequently due to a primal y carcinoma of the testis 

Hormone Studies — Hormone studies hwe a diagnostic \alue as well as an 
ability to evidence metastases Ferguson felt that the histologic type and the 
radioscnsitmty of the tumor could be predicted by the amount of hormone 
excreted Twombly, on the other hand, believed that the quantitv of hormone 
in the urine did not reveal either its histologic structure or necessarily its 
radioscnsitmty but found that when the hormone excretion was low, the tumor 
was less malignant than when it was high Patients with 1,000 units had 77 
per cent survival, those with 1,000 2,000 had 43 per cent, those with 2,000 5,000 
h id 18 per cent, and none of those with over 10 000 units survived The produc 
tion of corpora lutca in the test animals also had an ominous significance In 




Fig 5 5 —The palpation of d^ep retroperitoneal lymph nodes can best be accomplished when the 
patient Is lying In a recumbent position with the head supported and thighs flexed 


general the adult teratomas had low titers, the seminomas very variable titers 
and the choriocarcinomas high titers It should be emphasized that even when 
metastases are picscnt the titer may be very low except with the chonocar 
cinomas Sometimes the hormone tests may be completely negative but a high 
positive hormonal output after orchectomy usually indicates metastases Hvdro 
cclc fluid can be used for the Asehheim Zondek test Laqueur emphasizes that 
the qualitative estimation of hormone excretion and the biologic assay of 
testicular tumors arc of value He feels the presence of the chorionic hormone 
is of the greatest importance and that m certain instances it may result in 
interstitial cell hyperplasia He further states that if follicular stimulating 
hormone alone is present, it may have no relation to any functional activity of 
the testicular tumor He therefore emphasizes that the routine histologic studv 
of testicular tumors should be supplemented by biologic analyses 

Certainly quantitatue and qualitative hormone studies as modified bv 
Tworably should be done to diagnose obseure cases Besides indicating occult 
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sy pliilitic gummas may also displace and dcstiov t lie oigan as they glow within 
it The suigical lcinoyal ol the testis also submits the entile specimen (nil 
nlteicd by madiation) loi pathologic study At opciation the spciniatic cold 
should bo c\])Oscd and clamped at the external inguinal ling befoic the testis 
is iemo\ed Uxploiation of the testis dining this pioceduie should he avoided 
because ol the possibility of spiead of tumoi lcsulting fiom this inaiiipulatioii 



I i£ ijs — Nmnuous mcillnstmil nml pulinon-m mctistnvcs fiom a sunlnonm of the tcstl' 

In the tieatinenl ot malignant Illinois oi the testis, howetci, an oiclicetom\ 

alone yields lathei pool lesulls Tannci lepoilcd only 6 pei cent fouiyciu 
siuviyals folloyying oichcetoiny alone This loyv peicentagc piobably lcpicscn s 

the muiibci ol adult teiatomas y\ it limit melastases piesenl in the Heated B ioii] 

A ladical dissection oi the lctiopentoneal lymph nodes as advocated by 1C '‘ I * * * * * * * * * * * * * IS ^ 

and populai i/ed by Ilmnian (1923, 1942) is no longei fell to be of value nno i 

now been abandoned eyen by its most enthusiastic advocates If t io 110CC ^ ‘ 

not imohed, the opciation is yalueless and, comeiscly, if they aic imp 1C ‘ ’ 

the lctiopentoneal dissection will be insufficient Foi these lcasons, pos o 

tne ladiotheiapy oyei the legion of possible lymphatic spiead is a "<" s 

cated aftci oicliectoniy 

RorNTcrNTin is \p\ — The adminisiiation of incopcialivc 

the tosticulai tumoi has not been slioyyn to be of value and, m ac c i ion, ^ J( , 

modifies the aichitcetme of the tumoi and mteifeies yvitli its pi open 1 ■ 

study' The knoyy ledge of the pathologic entity' being so y i a o 
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sharply differentiated and fairly firm The serology, how cv er, will be positive 
and other stigmas of sy philis maj be present These changes, nevertheless 
should not rule out the possibility of coexisting syphilis and tumor 

Spontaneous hemorrhage into the testis can occur and, because hematoceles 
do not transilluminate, they may easily be mistaken for tumor In addition, the 
hematocele may be very firm if organization of the clot has taken place Trauma 
often precedes a hematocele Simple orclutis is seldom confused with a testicular 
tumor because of its evident elements of acute inflammation 



Fig 5 7 —Sketch of a roentgenogram of retrograde pyelography Illustrating the deviation 
ne iprt urAT nv an enlargement of para aortic nodes wedging of the lumbar spine with 
a “ **■ "* changes lu the contours of the psoas muscle 


Treatment 

Surgerv —Orchectomy is indicated for all tumors of the testis Even if 
the clinical diagnosis of malignant tumor is not certain no biologic loss is 
sustained bv the surgical removal of the testis because benign tumors and 
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of retroperitoneal metastases, the same procedure allows 40 per cent five-jcar 
survival It should be added, however, that recurrences after five jears are 
not uncommon Cabot and Berkson showed that an appreciable number of 
patients who had lived five jears without disease had a recurrence before ten 
jeais, but the majonty of recurrences develop within the first year after treat- 
ment Rosenblatt described a case of a 29-j ear-old patient on whom orehectomv 
without benefit of postoperative radiotherapy was done Eleven jears later 
retroperitoneal nodes appeared and roentgentherapy was administered A 
lecurrence m these lymph nodes another eleven vears latei finallj caused death 
Table XL illustrates the results which maj' be expected with the best form 
of treatment 

Tvbif XL Rhativf Pfoonosis of Djfffpixi Ti mofs oi rm Tistis 


msToroGrc'ivrf 

If QGNOSIS 

AIPJO\IM\n PfI Cf NT HU 
\ fap sui \ i\ \l w n ii opcm c 

TOM* AND POSTOPFPATIU* 
fvADIOTIIf PAPi 

Seminoma w itliout met i^t ise^ 

Excellent 

75 

Seminoma with metastases 

Fair 

40 

Adult teritoma without met ista«es 

Excellent 

80 

Adult teratoma with metastasis 

Hopeless 

0 

Adenocarcinoma without ineta^taM,* 

Fair 

■to 

Adenocareinoma with metastases 

Poor 

15 

leritomn in retained testis witli met i=t ise« 

Poor 

Less than 5 

Chorioe ireinoma with meta*-t i«.es 

Hopeless 

0 


The size of the tumoi and the duration of the disease appaientlj have little 
prognostic significance It the hniphatics ol the coid 01 the pel lpi astatic 
ljmphatics aie involved bj tumoi, the outlook is grave (Ballinger, 1944) 
Tumors ansing in undescended testes have a pool prognosis because tbej aie 
diagnosed late Kochei found no cuies in a series of fifty -fix c surh cases 
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welfare of the patient, we believe tint roe.ntguithunp> should tnui l»e iidtuiu 
istcred before orchcctomj On the other hand, iwvfeipcieifuc racntycnthcutjni 
is of great value in improving the results of the simple oithulonn, putuuhulv 
with seminomas and adenoeateitionias hut is not irnlit itul nftoi tlu single nl 
removal of adult teratomas whuh nnl t up less llinn 10 pu cent of nil tcslieuhu 
tumors Irradiation is of no \aliic in chonoc ucinoinns foi, when flint sun, 
widespread metastatic disease is imnrnblv piesuit '1 lit sc tumois nalastnsi/e 
\crj frequenth and their mctnstascs art not as laeliosensilivp is limn of the hss 
differentiated tumors of the testis In semmomis mid nduxunte inntmis post 
opctati\c roentgentherapj is always lmlionted vhcthn time is cltnunl mrfrme 
of mctastasc'i or not The ladiothcrapv should be diluted to both nicIcs of tin 
nudhne because of the frequenev of contralatcr il nut istnsrs pniluulmlv at tin 
level of the renal pelvis Irradution through nbdominnl fields is most unuinonh 
used but dotsolumbar fields ma> be added with nd vantage 

When clinical evidence of retroperitoneal mot istiises is h sealed bv palliation 
oi pvelograms tlic possibilitv of mediastinal involvement is greater than r >0 per 
cent It should be remembered that lick of teunlge nolo^ie (vide me of 
mediastinal involvement docs not mean that metastasis me not present In 
these cases an additional course of reicntgonthc r ip) rim Mu] to the rneriiaslmum 
mav be of picat value ant] while it would not imp!) nnv import ml nsl it would 
be nmplv justified 

Seminomas arc bv far the most radiosensitive of testicular tumors, and 
voluminous retroperitoneal l>mph nodes and even hint, metastnses may dis 
appear after irradiation "Whether the disappraram e of tlu rrutfistntie Iwnph 
node is permanent or temporal-) depends grcatlv on Die method mid technique 
of the radiothcrapv which is given That n metastatic ‘rrmnomn of tlu Ivmph 
nodes can be stcrihzrd was patholo_icnllv proved bv I'runsehwn, 

A close follow up of all patients for at hast eve r\ tv o months is v irrmite/J 
Repeated roentgenograms of the chest hormrme exerttion studies and In 
travtnous pvdo^rams mav rcve'al new evuluire of rbse iv after surprisingly 
tong remissions but when treated carlv rna> irureise rem-nde rnhl) tlu Irf# 
ixpcttancv of the patient 

Prognosis 

A good prognosis nnv bt n iven to the arlull trralotnn% lue m < erf the if Me, 
development and late me.ta.stases Ileiwc er v hen net istawsi/eur the 
is poor for thev arc nsaiallv uruemtrolhUf b sur^r., mul r idu the rap,, 
Tcratom-’s which show areas of aelene^arcino m hi e ml, ~ fair per,' »e/ ? | , 
cans-’ tic' more frequenth iretast size te» tie re trejurifo ual I jttjSi ru^V 
The (honocaremomot nvanatd) pre ent r el se<, xlen fir t and eb^M 
usaalh o'eurs within a vea- in s,»i e erf r-dio*! cj-* jt Arl/n"*imrf nwu t*\)t 
tes*ts have a verv van hV provmers s ebpendirg on tlejr d ^ T(f t f T ],, 
se^sitmtv Vmtrom/u H c tic fr eguey c* -U te in t-r tuff ' ra Vfeu 

t v e d^ea«c appear clini—11 o-r r rcd to tie te<*n rre* j* trra "* f; r , 
a-d po^ n,>crativc rocntg'Vl *rzjj to the peitentt r t* \ i* p f~- * 

*•0 pc- cent of t*-c ja tc-ts s -r-*fivcvf Whet th r , ndj J f/ ,d* 
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m the preputial sac the skm of the perns changes to a mucous membrane w Inch, 
lefleetmg bejond itself, covers the glans Numerous glands of the sebaceous 
t>pe, the Tj son’s glands, are found in the prepuce and mucosa of the pem= 
Lymphatics — The lymphatics of the piepuce spring from a network which 
covers both its internal and external surfaces They comerge toward the dorsal 
aspect, 30m with the ljmphaties coming fiom the skm of the shaft, and form 
several trunks which run tow aid the pubis, ending in the upper inner group 
of superficial inguinal lymphatics 



Fi„ 129 — Anatomic sketch of the ljmphatic network of the j,cni<= lathering in 1 *ubcutan f ous 
trunks and those of the glans drained by 2 a subfascial trunl 

The hmplutics ot the glans foim a \ci\ rich network which runs toward 
the frenulum There thee communicate with the ljmphaties of the urethra and 
foim seteral collecting trunks which follow the ictioglandulai sulcus forming a 
collai of lymphatics that entireh surrounds the coiona and finalh forms one 
two, 01 tluee tiunks which run along the doisal suiface of the penis under t le 
penile fascia and togethei with the deep dorsal tein Arming at the suspensor 
ligament, these tiunks foim a presym pin seal plexus with multiple anastomoses 
and occasional nodules From here the lymphatic Ininks are divided into two 
gioups, those which follow the femotal canal and end m the deep inguinal nodes, 
in the node of Cloquet, and in the ictrofemoial nodes, and those that follow r 
inguinal canal which, ranning under the speimatic cold, end m the externa 
letiofcmoral Ij-mph nodes (Cuneo) 
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CARCINOMA OF Till PENIS 
Anatomy 

The penis is a cylindrical organ formed b\ three tubes of fibrous tissue 
Two of these tubes the corpora eaxernosa arc symmetrical and arc next to each 
other on the anterior midline The third the corpus spongiosum, contains 
the urethra and runs posteriorly in a groo\c between the two corpora catcrnosa 
The corpus spongiosum ends anteriorly on a coniform expansion, the glans at 
the summit of which is found the external urethral orifice The base of the 
glans is marked by a prominent margin the corona, abo\c which is the retro 
glandular sulcus Each one of the three ca\cmous bodies is encased in a 
fibrous sheath the tunica albuginea, and the three arc all enclosed in a common 
fascia which is surrounded by the subcutaneous tissue and the skin Anteriorly 
the skin and subcutaneous tissue ha\c a prolongation, the prepuce, which 
normally covers the glans A small midlinc fold, tho frenulum passes from a 
point immediately behind the external urethral onfiec to the deep surface of 
the prepuce 

The skin which co\ers the penis is remarkable for its thinness and elasticity 
Sebaceous glands arc found throughout The dermis is entirely lacking in 
smooth muscle fibers and contains only connects e and elastic tissue fibers Deep 
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The lymphatics oi the corpora cmcrnosa end m the superficial upper and 
i group of inguinal lymph nodes and sometimes also m the deep 
nodes and retroiemoral nodes The Ivmphatics of the urethra and of the corpora 
cavernosa usuallv end m the deep inguinal lymph nodes 


Little is known or the Ivmphatics of the erectile bodies but that thev lead 
to the superficial and deep inguinal nodes It should be emphasized that the 
eit and right inguinal lymph nodes have a neh communication with each oilic- 
tnrough the subcutaneous lymphatics 



Incidence and Etiology 

Ihe incidence of carcinoma of the penis varies gicatly m the oiiTc' c n 
countries of the v orld tFig 531 1 In Europe and m the L’mted States car 
cinomas of the perns make up at the most 5 per cent of all carcinomas iouud 
m the male whereas m Asia the incidence rises to 20 per cent rescuing ll > 
maximum in China, Siam, and Java In Europe and m the United States t 1 '’-’ 
lesions are mostlv found m patients 40 to 70 years of age while m toe East tl* 
are found m men 35 to 54 vears old In 105 cases of carcinoma of tac pzais 
Americans. Dean found twentv-four (22 per cent) m patients under 40 -stars o 
age, while Xgai m 106 cases in Chmese found fortv-four 141 per cent) :n 
patients less than 40 years old 
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Fir 530 — \natomlc sketch of the Jjmphatics of the penis A rich network of lymphatics 
gathers In se\cral trunks which run toward the symphy is where they form a presy mphysial 
plexus, rrom there the lymphatic trunks dmde In two groups those following the femoral 
canal which terminate In the superficial Ijmph nodes (solid black) and those following the 
Inguinal canal which terminate In the deep lymph nodes (shaded) 
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m 01 dei to deteimme if tlie excision has been adequate Erythroplasia is charae- 
tenzed bv hvpeiplasia of the epithelium, thickening of the lete, and ulcers 
eithei single 01 multiple These ulceis aie sunouuded bv led scab deimatitis 
(llelicow) Bow eu s disease, also a piecanceious lesion shows the histologic 
appeaianre ot epideimoid caienioma m situ 



Fig 532 — Well-delineated relitit el v earl' carcinoma of the sir 


Clinical Evolution 

^ ei\ often the fiist symptom of caiciiiomas of tlie penis is a small ^ 
waity glow tli vesicle oi supeificial ulceiation often painless growm? 
an uni eti acted piepuee and consequentlv oteilooked until n re. ein ^ 
sideiable size Barela the fiist symptom is a metastatic inguinal l' 111 * 1 
As the lesion piogiesses theie is usuallv spontaneous bleeding am Sl | l 
infection usualh adds an ofiendmg odoi "When there is coexistm- I 
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This form of cancer is extreme!} rare in the circumcised Jew and onl} one 
instance has been reported (Wolbarst, Dean) Also, in India, it rarel} occurs 
in Mohammedans, Mho are rituall} circumcised between 4 and 9 } ears of age, 
while it is commonlj found in the uncircumciscd Hindu It has been thought 
that the balanitis resulting from irritation by the smegma bacillus in the presence 
of phimosis or long redundant prepuce is one of the main predisposing causes 
of carcinoma of the penis In fort} two of the fifty nine patients reported on 
by Demarquay, phimosis was present In all countries, however, this form of 
cancer is found in men of the lowest economic level with sordid living conditions 
and habits A certain racial immumtj maj , m addition, be invoked in the case 
of the Jew similar to the immunity of Jewish women to carcinoma of the cervix 

Syphilis maj rarelv be a factor in the causation of carcinoma, a few m 
stances of tumor arising in a scar of a chancre having been reported Trauma is 
not among the etiologic factors Erythroplasia of Queyrat, a rare disease of th< 
glans is a definite preeancerous lesion 

Pathology 

Gross and Microscopic Pathology — Carcinoma of the penis maj arise fre 
quentlj on the glans the retroghndular sulcus the prepuce and rarel} from 
the shin of the shaft 

The gross appearance of the lesion maj be either proliferative or ulcera 
tive The proliferate type first appears like a small wart, followed bv 
the appearance of other nodules which coalesce to form numerous papillarj 
projections (Fig 532) Sometimes this tumor reaches a huge size, complete^ 
replacing the entire penis (Fig 533) These exophjtic tumors rarel} mvadc the 
corpora cavernosa or the urethra but are usuallv accompanied bv considerable 
secondarj infection 

The infiltrative or ulceratnc type is more common than the proliferative 
and grows mwardlj, destrojing the glans and the prepuce (Fig 534) Not in 
frequentlv thev invade the corpora cavernosa and urethra, and contact lesions 
m the form of satellite nodules ma> grow on the prepuce and glans at the same 
time 

tfETVsTVTic Sprfvd — Inguinal metastases are rarel} found in the prolifcra 
tive tvpe of lesions Demarquav reported onlv two cases with metastases in a 
senes of 112 patients with the proliferative type The ulcerative type of lesion 
metastasizes more readilj Large metastatic inguinal nodes can become fixed 
ulcerate through the shin erode undertying vessels and cause profound hemor 
rhage The vertebral vein plexus ma> rarcty sene as a means of metastases 
Distant metastases to abdominal nodes liver, and lungs can occur 

The microscopic appearance is that of a squamous carcinoma which in the 
proliferative tvpe often is verj well differentiated The ulcerative infiltrative 
tvpe tends to be more undifferentiated In the microscopic examination of 
surgical specimens particular attention should be paid to gross evidence of 
involvement of the urethra and corpora cavernosa and to microscopic evidence 
of penneural extension Sections should be taken at the limits of the excision 
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edema of the glans and of the picpuce may lapidlv increase Roielv is theie 
am chsuiia It is only aftoi metastases Iia\ e dev eloped that ant constitutional 
sMnptonis aie evident About 30 pei cent of the eases piesent inguinal 
metastases at the time of the fust clinical ohsenation (Tailhefci) 111 late cases 
the metastases to inguinal nodes will become fl\ed and infected and can even 
uleeiate through the skill Inficqucutlv the laige undeihmg vessels maybe 
eroded and profound hemonhnges can occur At times, widespread metastases 
will eontiihute to the cause of death Tcinnnal infections such as broncho 
pneumonia aie common in this group because of age and geneial debility 


Diagnosis 


I’oi a thorough examination of the glans, a suigical division of the pie- 
pucc mav he wan anted This ma\ facilitate the examination of an earh 
laicmonia hidden within the pioputial sac The diagnosis of a topical pro- 
lueiatn e 01 ulieintive growth piesents no difficulties Theie should be no 
hesitation in lemonng a spot mien from the hoi dels of the lesion foi a pathologic 
diagnosis It is olten difficult to ascot tain whcthci the inguinal nodes aie m- 
\ol\ed 01 not loi the\ aie tiequentlv enlaigcd h\ inflammation, but when the 
nodes aie laigoi than 3 cm m diametei then me usuilh metastatic An aspira- 
tion biopsv ot enlaigcd inguinal hntpli nodes oi a suigical excision of one o 
those nodes foi pathologic diagnosis is sen often indicated in oidei to solve the 
tieatmont ot these aiens 


Differential Diagnosis —Benign papillomas may icsemble an cnrlv eai- 
unoma of the glans hut although thev base a tendency to grow togethci, tliec 
in.n piesent rcl.itivelv wide noimal spaces between them Condyloma acumiii 
may also be confused with caicinoina, but those base a chniacteiistic a] l 
anee, a long clinical histoix , and micioscopicalh do not show ail} ten 
to mfiltiate (Buschke) Tlicic is no difficulty m difteiential diagnosls , 
a syphilitic chancn, but it should not be foigottcn that a caicmoma mac co n * 
with a pi mini \ syphilitic lesion and that m a suspicions lesion the demo istn- 
tion of spirochetes does not procludc the taking of a biopsy Soft c *«'«•« : a 
usuallv tendei and aie accompanied be 'voluminous, pam u m 0 uma * 
athy of the groin Infected sebaceous cysts of the picpuce may ot ‘ 
should be consideied m the difteiential diagnosis Peptonic s tscas , ss 
mduiation of the penis, can he confused with caicmoma ecause o cons c- 

Tlus condition is accompanied hi pam and distoition wit 1 eiec i° ' ‘ ul 

quent mteifereucc with sexual intci com sc Infrequent 3 c “ “ ca 10 • u f] n0 . 
Radio tlieiapy has been icpoited to iclieve this condition (Soiland) J ^ 
plasm of the glans is chaiactcuzed bv its well-ciicumscii e , leie , 
appeaiance It may become malignant 


Treatment 

Ixennaway believes that cucumcision m mfancj pi events the de n I | n . 
caicmoma of the penis but that a cucumcision done atei is no e ‘ q ie 

lactic Theie aie two mam consideiations in the tieatment o ca 
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on by Bamngci in v>hom disease was confined to the penis, fifty-five weie well 
between one and ten ycais aflci suigical tieatmcnt Nineteen had passed the 
fivc-ycai penod Late lccuii cnees aie infrequent Of tnent>-si\ cases develop- 
ing icciui cnees lepoitcd by Bainev, only fom appealed aftoi the fifth year 
ACtei suigic.il excision of the pmnan lesion the moie undiffeientiated tumors 
and those x\ Inch involve the toipoia cavernosa, incthia, 01 show pennemal 
sheath lmolvcment have <i vvoise piognosis liecause of then tendency for deep 
lvmpli node metaslases The piognosis of these patients is dneetly related to 
the existence of involved lcgional lvmpli nodes and to the thciapeutic procedure 
employed and the tunc of its institution In tlui tv -seven eases with involved 
inguinal lvmph nodes lepoitcd bv Baiimgci, tlicie vvcic only nine patients 
living and onlv two of these vveie lice fiom disease foi moie than five yeais 
Of foitv-nino patients of eaicinoma of the penis ticated at the Foundation 
Ouiic, fifteen had inguinal nietastascs 'Die local lesions weie tieatcd with 
ladium and 1 lie metaslases weie stngicallv excised The ovei-all icsult was 23 
pei cent fivcvcai smvival (Tailhefei) 

Of tvvcntv-six i.iscs collected by Tavloi and Nathanson in which piophy 
lactic and thciaiienlic inguinal dissection weie done and positive nodes found, 
eleven of the patients hud sm v ived tlnce venis oi longei 
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perns the treatment of the pnmarv lesion, which, in general offers no diffieul 
ties, and the treatment of its metastatic adenopathv which involves often a 
question of judgment 

Treatment of the Primary Lesion — 

Curietherapt —Interstitial implantation of radium needles was abandoned 
soon after the first tmk bccanse of its poor results Surface application of 
radium bv means of radnun molds however has been successful in sterilizing 
carcinomas of the perns but the procedure is rather delicate and requires 
unusual shill Jt has the advantage of preserving most of the organ except the 
area which ma\ have been dcstroved b\ the tumor It finds its best indications 
m earlv lesions 

Roestoesthfrai\ — There have been few trials of rocntgcnthcrapv in the 
treatment of a pnmarv lesion of the penis On the basis of limited experience 
however there arc reasons to believe that tliese tumors can be sterilized bv ex 
ternal roentgentherapv with a minimum of resulting defect provided that 
irradiation is well protracted and that the radiations arc of good qualitv 

Supcfjiv — A partial or total pcncctonw is a verv successful means of 
treating these lesions When a surgical excision is undertaken however, a 
margin of safetv of at least 1 5 cm is required With this margin of safetv 
local recurrences arc seldom observed 

Treatment of the Metastatic Adenopathy— A therapeutic tngutnal disscc 
tion is of course indicated m all patients in whom there is eertamtv of an 
inguinal metastasis In general all enlarged nodes which arc more than 3 cm 
m diameter mav be assumed to be metastatic Aspiration or incisional btopsv 
of smaller nodes will often contribute the eertamtv Df tlicir involvement The 
dissection should l>c bilateral liecause of the subcutaneous Ivmphatic commumca 
tions Obviouslv an inguinal dissection will not lie indicated m patients with 
distant melasta'.es nor in those m whom the lvmph nodes have become defimtclv 
fixed 

A prop/iytacfic inguimd dissection is not alwavs indicated but it Tim have 
a definite value m some cases In relitivols voung patients with an undif 
firentnted carcinoma of the penis a bilateral inguinal dissection is justified in 
our opinion V justifiable number among these patients will have microscopic 
mctastascs 

Loentgentherapv of metastatic inguinal hmpb nodis is onlv justifie<l ns a 
palliative measure when surgrn is not indicated \ xtcroal irradiation of these 
art as with n curative purpose nquirts administration of large amounts of radn 
tions through a single large field and tins is xiJdom compatible with the preserva 
tion of the normal tissue in this area Obviouslv radmtherapv is of no 
value when applied rmitmelv m small d^s to tl e inguinal regions as a prophv 
lactic measure 

Prognosis 

The pro„n<> is of patnnts with carcinoma of the jams is verv favorable 
when metastatic lvmph nodes are not present In sixtv three patients reported 
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on by Bamngei m whom disease was confined to the penis, fifty-five weie veil 
between one and ten years aftei suigical tieatment Nineteen had passed the 
five-year period Late leeunences aie infiequent Of twenty-six eases develop- 
ing recunences lepoited by Barney, only foui appealed after the fifth year 
After suigical excision of the pumary lesion the moie undiffeientiated tumois 
and those which imolve the coipoia cavernosa, luetlna, or show perineural 
sheath involvement have a woise piognosis because of then tendency for deep 
lymph node metastases The piognosis of these patients is dnectly lelated to 
the existence of involved regional ljmph nodes and to the theiapeutie proceduie 
employed and the time of its institution In tlm ty -seven cases with invohed 
inguinal lymph nodes lepoited by Bamngei, tlieie weie only nine patients 
living and only two of these weie fiee fiom disease foi moie than five yeais 
Of foity-nine patients of cniemoma of the penis tieated at the Foundation 
Cuiie, fifteen had inguinal metastases The local lesions weie tieated with 
ladium and the metastases weie suigically excised The ovei-all lesult was 23 
pei cent five-} eai suivival (Tailhefci) 

Of twenti-six cases collected by Taj’loi and Nathanson in which prophy 
lactic and theiapeutie inguinal dissection weie done and positive nodes found, 
eleven of the patients had suivixcd tluee yeais 01 longei 
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Chapter XIII 

TUMORS OF THE SUPRARENAL GLAND 

Anatomy 

The suprarenal glands crescentic in shape, rest on the upper pole and 
medial border of the kidneys The right suprarenal lies against the diaphragm 
postenorh its anterior surface is molded by the liver and inferior vena cava 
and it reaches the duodenum inferior]} The left suprarenal gland is separated 
from the stomach by the omental bursa, and mfenorly it is crossed by the 
splenic artery and upper border of the pancreas (rig 535) The right supra 
renal vein drams into the inferior vena cava the left descends to the left 
renal \cm Their arterial blood supply is abundant with branches from the 
inferior phrenic arterv and aorta The ven numerous nerve fibers which 
innervate the suprarenal glands arise from the greater splanchnic and post 
ganglionic vagal fibers from the celiac plexus 

Acccssorv suprarenal tissue is frequently found in the 1 ldney s, m the 
perirenal and retroperitoneal fascia, and in the capsule of the liver It may 
also be found m the broad ligament of the uterus attached to the pedicle of the 
ov an or associated vv ith testicular tissue 

The suprarenal gland is divided into two portions, the corte\ and the 
medulla each of which has separate embnologic origins and is actually almost 
like two distinct organs The cortex develops from the celomic mesoderm and 
the brownish mcdullan central portion arises from the ectoderm which gives rise 
to the svmpathetic nenous svstem 

Lymphatics — The lvmphatics of the supiucnal ^land nisi from the 
coitev md the mtdulla and collect into several trunks which follow the dneetum 
of the vessels The collecting trunks which accompanv the superior suprarenal 
artery end in lymph nodes situated near the origin of the celiac artery and the 
inferior vena cava The collecting trunks which accompany the middle supra 
renal artery end in the latcroaortic nodes placed above the renal pedicle Those 
which accompany the suprarenal vein arc divided into anterior and posterior 
trunks, ending also m latcroaortic nodes (Tig 53G) In addition to these main 
trunks some of the lymphatics of the suprarenal glands may pass through the 
diaphragm, following the splanchnic nerves, and terminate in a rctroaortic node 
in the posterior mediastinum Some of the lymphatics of the right suprarenal 
gland mav penetrate into the liver (Rouvuxc) 

Incidence 

Tumors of the suprarenal gland are not observed very fnquentlv, inasmuch 
as thev make up onlv a relativelv small percentage of all tumors Cortical 
adenomas are commonlv found at autopsv , but those that arc diagnosed during 
life and which produce svmptoms arc mfrcquentlv observed Adenocarcinomas 
of the cortex occur considerably less frequenth, A\u having found onlv cightv 
77 ’ 




Chapter XIII 

TUMORS OF THE SUPRARENAL GLAND 

Anatomy 

The suprarenal glands, crescentic in shape, rest on the upper pole and 
medial border of the hidnej s The ncht suprarenal lies against the diaphragm 
posteriorly its anterior surface is molded by the liter and inferior \cna cava, 
and it reaches the duodenum infcriorh The left suprarenal gland is separated 
from the stomach bv the omental bursa, and mferiorly it is crossed by the 
splenic arten and upper border of the pancreas (Fig 535) The right supra 
renal rein drains into the inferior vena cava, the left descends to the left 
renal um Their arterial blood supplr is abundant with branches from the 
inferior phrenic arten and aorta The very numerous nerve fibers which 
innervate the suprarenal glands arise from the greater splanchnic and post 
ganglionic vagal fibers from tl e celiac plexus. 

Wesson suprarenal tissue is frequenth found m the kidneys, m the 
perirenal and retroperitoneal fascia, and m the capsule of the liter It mat 
also be found in the broad ligament of the uterus attached to the pedicle of the 
ovarv or associated w ith testicular tissue 

The suprarenal gland is divided into two portions the cortex and the 
medulla each of which has separate cmbryologic origins and is actually almost 
like two distinct organs The cortex develops from the celomic mesoderm and 
the brownish medullary central portion arises from the ectoderm which gi\es rise 
to the sympathetic nenous system 

Lymphatics — Thf Ivmplntus of the suprarenal Jmd ariv from the 
Mirhx ami the imdiitla md nrfliit into seven) trunks whxh follow tin direction 
of the vessels The collecting trunks yvhich accompany the superior suprarenal 
arten end in Jvraph nodes situated near the origin of the ctliac arten and the 
inferior \cna cay a The collecting trunks which accompany the middle supra 
renal aTlen end in the lateroaortic nodes placed aboyc the renal pedicle Those 
which accompanj the suprarenal \cm arc divided into anterior and posterior 
trunks, ending also in lateroaortic nodes (l lg 53G) In addition to these mam 
trunks, some of the lymphatics of the suprarenal glands may pass through the 
diaphragm following the splanchnic nerves and terminate m a rctroaortic node 
m the posterior mcdiastmu n ‘Vne of the Ivmphatirs of the nght suprarenal 
gland may penetrate into the liver (Romi* rc) 

Inadcncc 

Turnon of the suprarenal gland arc not observed yen frtqu'Mh inasmuch 
is tle\ make up onlv a nlativch small percentage of all tumors Cortical 
odrnonoj are co nmonlv found at autopsy but tl o*-e that are dngnosnj during 
life and which produce svmp'oms arc infrequently observed Adtnocarnnomas 
of tic cortex occur considerably leas frequently \\u haying found only eighty 
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two cnsos m the liteiatuie fiom 1S03 to 19 40, they hove been observed in 
childicn 1 to 5 jeais ol age, most frequently in females, and aie found equally 
m both sexes m adults 31 to 40 yeais 0 f age (Glynn) 

Benign tuinois of the medulla axe also pathologic unities McFailand 
found only innetx -tlnee xepoxted cases of (jemghonew oma of the suprarenal 
gland ox nccessoi \ supiaien.il tissue in a icxiew of the liteiatuie from 1905 to 
1931 They aie obscivcd in childicn and xomig adults 

Pheoclu omocytomas aie most often obseued m the fouitli and fifth decades 
of life N cut oblast oma ? which anse fiom the supiaienal medulla are the most 
common malignant supiaienal Illinois Thcx aie obseixed in children 1 5 to 3 
'cais of age and constitute a lathei nnpoitant piopoition of the malignant 
Illinois which ocom m childhood Faibci (1940) found foity ncuioblastomas 
in a sci ics of 301 malum. nit tuinois in childicn 


Pathology 

Gross and Microscopic Pathology — •Tuinois which develop fiom the 
.tdion.tl coitcx liaxe an epithelial ehaiaelci, while those dex eloping from the 
medulla aie non on? xx stem tumois Tn oidei to facilitate then discussion, the 
following classification is adopted 


TUMor.s of iirr surrxrExAr, claxd 
I Tumors Arising from tho cortex 
X Adenomx 

1 Functioning 

2 Nonfuncttoning 
B Adcnocxrcinonn 

II Tumors Arising from tlie inctlullA 
A G.inglioneuromA 

B Phcocliromocx tonn (Pat ig uiglioniu) 
C NeuroblAstouiA 
D Mixed tipc 


2'iimoi s Ai isiwj Fi out the Cot tex — Although the oiigm of tho coitical tissue 
is mesoblastic, the cells of the coitcx acqunc an epithelial chaiacter Most of 
the Illinois oiigmatmg m the coitcx aie benign The coitical adenoma is often 
bilatcial and fiequentlj found at post-moitem examination As a iuIc these 
tumois aie small, measuimg fiom a fexx millimeters to sex-eial centimeters m 
diametei They aie well delimited and somewhat sphciical in shape, shoxvmg a 
lathei deep bioxxn, homogeneous appeaiance (Fig 537) On microscopic exam- 
ination the capsule of the adenoma is found to be formed of usually we 
\ r asculaiized connectixe tissue and the individual cells resemble those ° f ® 
normal coitex The cells aie airanged m colds or bundles and deposis o 
chromaffin pigment are often piesent Goormaghtigh reported histologic i ®r 
cnees m tx\o tumors, one oceumng in a feminized male and another m a xiri ize 
female In cases m which a syndiome of pituitary basophilism is present- 
hyaline cells desenbed by Ciooke xviU be found m the antenoi lobe ol 
pituitary 

Adenocai cinomas which anse fiom tho coitcx may also appeal to b 
capsulated but aie usually l.ngei than the benign tumors (4 to 15 cm an 
over 500 grams m xveight) These tumois usuallx 7 show zones of emorr a 0 





782 


CANCER 


malignant tumois are usually small but may reach a size of 10 cm in diameter 
As a rule they aie encapsulated and soft, invariably showing zones of hemoi- 
rhage and of neciosis (Fig 539) They are sharply delimited, but as they 
increase in size they eiode through the capsule, glow luxuriantly in the sur- 
loundmg tissue, and invade veins but do not encroach upon the substance of the 
kidney On mieioseopic examination, the neuioblastoma is made up of large 
numbeis of cells lutli nanow rims of cytoplasm which resemble but aie slightly 



Fig 538 — Bilateral adenocarcinomas of the suprarenal glands cach welg fjoTnital St 
Slams (Courtesy of Di John Saxton Department of Pathology, St Louis City it -P 
Louis Mo ) 


larger than noimal lymphocytes These tumois could easily be confuse wi i 
sarcomas, but they can be differentiated because of the piesence of rosettes, 
which aie formed by a concentnc arrangement of the nuclei at the penp ery 
of an indefinite mass of cytoplasm The eailiest stage of development o 
losettes is the formation of ball-like areas, the sympathoblasts forming mo 
perfect losettes than the s> mpathogonia (Blackloek) Although roset cs a 
often present in the pnmary tumoi, they aie often not seen m the penp 
metastasis 
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fiom Zuckeikiindl s oigan Malignant caiohd body Illinois and plieorhioino 
hlaslomas aic pathologic einiosilies 

Mi rAS'i A nc Si’in u> — Malignant Illinois of 1 lie snpiaional gland sometimes 
piesonl m.nkodlv diffomit loims of metasfiilte spicad Tim ntJrnoimanome v 
of flic coitc\ mctastasi/e ))iccloiiiin.inllv fo the Into, lungs, Inain, and (lie 
i Cfjion.il nodes (Wu) Hone inol.islases aic lately obseived 

Sonic ncvtoblo',lomn\ aie eliaiaeton/cd by a massive involvement of Uio 
Inei and mesenteiie hmpli nodes without pioduetng 01 at least veiy midy 
giving am bone melaslases (Pepjiei ’s Ivjic) Anolliei type of nemoblastoma 
is r liaiai lei i/< d in (lie /loqiienev ol i.ulv mdaslases lo the bones of tlic akull 
dhi/c bison's Ivpe) ll limsl be < mpliasi/ed Unit tliese two (diurnal typos aie 



ill, Ml -tail ll, >• .11 of .{a "10. n VliVtlM* tumoi ''"noUw' thf 'unfluMtlon'iJijs change 

S ■ sun, , o»nrc «. Obit 1»«) 

not deal -( tit Hiew (on/iimtd tbe jnesenu oi melaslases lo the skull in fo ' > 

seven oi filly -one nenioblaslonias of the IJulehison type t ls f )1 o ja> 

these melaslases aie lelaled to the voilebial vein system fn a 1 [°” 
skull melaslases, metastatic implants aic Sound m the sternum, vu c ’ , 

and long bones On microscopic examination the veitebiae revea j n 

atchitcc tin at pattern and the bone mauow appeals in excessive at j tQ 

the long bones, subperiosteal extension with bone f carnation < l 11 =’ r ,., mn l c te 
the long axis is sometimes seen hi tbe skull, punchcd-ou aieas wi > ^ 

destruction ol the bone ate olten obseived togctliei with so issue m. j )C 

mg and distending the orbital tissues The inetastascs in ie iver 
very diffuse, enlarging and almost completely leplacing it 
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Mixed tumors, presenting ill transitions from ncuroblasts to adult ganglion 
cells, arc rareh observed A11 of these transitions tna> be piesent m the same 
tumor and there have men been eases reported in which developmental stage of 
the sympathoblasts has manifested themselves as separate individual tumors 
(Wahl Dunn) Silver stains mai lie helpful m demonstrating ncrie fibrils 
(Cajal) 



FJff 530 FlB MO 

Fig 5c9 — Typical neuroblastoma of the suprarenal gland well delimited hemorrhagic 
an l with extenslsn Into the renal pelvis 

Fig 510 — T> pleat rosettes are visible 

Benign and malignant tumors showing the same character as those develop 
ing from the suprarenal medulla may arise from accessory suprarenal tissue 
found elsewhere These tumors lm\ e been found arising from the paraganglioma 
tissue in immediate proxumU to the suprarenal gland, in the celiac ple\us, m the 
organ of Zucherhandl near the bifurcation of the iliac \ essels, m the root of the 
lung and in the superior cmieal ganglion The most important of these tumors 
are the carotid tody tumors, which are paragangliomas (pheoehromocy tomas) 
usually found at the bifurcation of the common carotid artery and intimately 
associated with the cmieal svmpathctie tronh, the vagus, and at times the 
internal jugular \cm They are very rarely bilateral (Rani in) Philips found 
eleven pheoehromocy tomas outside of the suprarenal gland nine of which arose 
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'land may be associated with allci.xlions of the metabolism, these altcialions, 
howcvci, may occur without, tumoi and may closely icsemble pituitaiy baso 
plulism (Cushing’s syndiomc) In this syndrome the following signs and 
symptoms as outlined by Ilavmalcei aic invaiiably combined 

1 Adiposity, rnpidh acquired, confined to face, neck, and trunk, tendor sunrnclmiculnr 
pnds (Fig 542) 

2 Kyphosis associated with spinal pains, osteoporosis usunlh localized to spmo 

S Sexual dystrophy, amenorrhea in fem lies, impotence in mnles 

l Hypotrichosis of face and trunk m females and prc'ulolcscont males, possihl) the 
rcicrso in adult males 

5 Linen ntiophica dark red in color with dusky or pletlionc appear nice of skin 

(> Vascular hypertension 

7 Frythrcima 

S Abdominal pains, fatigability, ultimate extieme weakness 

Along with this vanety of possible hoimonal sMiiptoms, adenomas of the 
supiaienal gland may become palpable and this, of com sc, gicatlv facilitates the 
diagnosis In geneial, howcvci, the diagnosis has to be made on the symp- 
tomatology 

Adcnocmcrnoma'! — Oecasionalh , malignant tumois of the eoite\ aie the 
cause of hoimonal alterations, and these changes can be as vanable as in the 
adenomas (MeGavaek) Pam is liequcnlly the fust symptom pioduccd hy 
adenocai einomas of the coitc\, but e\en moic often .i limss becomes noticeable 
m one supiaienal aiea With the development oi mctaslases, weight loss and 
dctciioiation of (he geneial condition become pail of the clinical pictuic Signs 
of supiaienal insufficiency aic laic 

Tumors Arising From the Medulla — 

Ganghonewomas — The ciolution of the ganglioiicuioma is slow and it 
seldom pioduces any symptoms othei than those due to its mci cased si/c In 
geneial it is discoveied at autopsy 

Phcochi omociftomas — The clinical evolution of the plicocln omocy tonin may 
bo most diamatic and, once seen, is novel foi gotten The tumoi causes 
paioxysmal attacks due to niteimitlcnt flooding of the blood stieam with picssoi 
substances Tlieie is sweating, weakness, facial palloi (cncumoial), and taci}- 
caidia Dyspnea, shock, ncivousncss, nausea, vomiting, giddiness, hlanehing, 
palloi of the cxli entities, piccoidial pain, and a souse of consliietion of the chest 
may occm These p,uo\ysms may oeem foi many ycais, and the physiologic 
changes can be cxticmcly alaimmg In exceptional instances the vnscu ai 
changes pioduccd by the hypci tension lead to scvcie involvement of the \csses 
of the letnia, hcait, biain, and kidney (Thoin) and, in some instances, innj 
cause death The attacks may occur following oxeilion, change in position, ec] 
breathing, massage of the supiaienal aiea, oi palpation of the tumoi mass or 
may he simply pioduccd by emotion All the signs and symptoms o lc - <!0 
paioxysmal attacks may be lcpioduced by an cxpciimcntal miection o an o\oi 
dose of adienalin 

New oblastomas — Cases of a ncuioblasloma occuiimg m uteio have a 
the cause of fetal djstocia (Weinbcig) In geneial this tumoi ms n 
clinical couiso and may ho found only at autopsy Tlieie aic wo t 
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Malignant pheochromoeytomds with metastases have been reported but are 
extremely rare (King) The metastases of the mixed type of tumor invariable 
show only the more undifferentiated cells (Redman) 

Clinical Evolution 

Tumors Arising- From the Cortex — 

Adenomas — The overwhelming majority of adenomas of the cortex do not 
produce clinical symptoms and are only found at autopsy A small group of 
these tumors, however, are characterized by their variable hormonal changes 
which, according to Cahill (1941), may be subdivided as follows 

1 Changes in the female toward masculinity (androgenic) 

2 Changes in the immature male toward maturity (androgenic) 

3 Changes m the male toward feminity (estrogenic) 

4 Sexual changes combined with other metabolic changes 

5 Metabolic alterations in the 1 in blood, etc psychic and emotional changes but no 
changes m the secondary exual characteristics (Cashing ’s syndrome) 
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The most common among these hormonal changes is the tendency of females 
to undergo virilizing alterations These changes usually occur after puberty 
and before the menopause Amenorrhea is often noted the body becomes 
masculine, the hair distribution acquires the characteristics of the male (Fig 
541), and the voice may change lioung males show a precocious tendency to- 
ward maturity with premature sex and muscular development but usually with 
out development of female characteristics Rarely a feminizing tendency may 
be observed m the male with changes in body type enlargement of breasts, in 
creased pigmentation of the nipples, and diminution in size of the testicles (Lew 
Simpson) The hormonal changes produced by adenomas of the suprarenal 
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clinical types of evolution of neuroblastomas of the suprarenal gland These 
do not correspond to any pathologic differences but are merely variations in 
the clinical findings and course The Pepper type is characterized bj a disten 
tion of the abdomen from enlargement of the liver, mesenteric lymph node 
metastases, rapid loss of weight and strength, and anemia The tumor here is 
found m the right suprarenal gland, which explains the rapid involvement of 
the liver Metastases to the bones of the skull are seldom observed, but the 
mesenteric nodes are alnajs considerably enlarged The Hutchison type is 
characterized bj the peculiar onset of ecchymosis of the eyelids, proptosis of the 
e>e and enlargement of the preauricular submaxillar} , and upper cervical 



Fig ^43 —Baby 18 months of age presenting a typical Hutchison a syndrome due to a 
neuroblastoma of the right suprarenal gland Note ecchymosis slight exophthalmos and en 
largement of the right submaxlllary and buccal lymph nodes 

Ivmph nodes on the same side (Fig 543) These svmptoms are caused bj 
metastases in the bones of the skull which have an unexplained predilection 
for the region of the orbit Neuroblastomas which produce this clinical picture 
maj be found in the left or right suprarenal gland It has been mistakenlj 
thought that the Hutchison sjndrome was produced by tumors arising in the 
left suprarenal gland just us the Pepper syndrome was produced bj those arising 
on the right side Of the ten cases reported bj Hutchison in his original publica 
tion, onlj 6 arose from the left suprarenal gland Trew observed that when the 
tumor was on the right side, the metastasis to the orbit, the exophthalmus, and 
ccchjmosis also occurred on the right, and when the tumor was on the left, these 
changes developed first on the left orbit The sue of the pnmarj tumor and 
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reported on a patient with carcinoma of the suprarenal coi tes with feminization 
and markedly increased estiogen excretion m whom the symptoms and increased 
estrogen excietion disappeared following opeiation but leeuned later due to 
recurrence 

Examination of the blood may demonstiate the piesence of piessor sub- 
stances with a plieochiomocytoma During an attack, the blood sugai may also 
become elevated Assay of the tumoi for pressoi substances is often diagnostic 
(Beers) 



F.E 545 — Roentgenogram of the distal P OI ^VLraraU™nof n the < ?fAo 0 steum r M 1 d we™ 
the suprarenal gland showing osteolytic changes with separation or n p 
bone formation 


of 

of 


Biopsy — "When a specimen is obtained for pathologic examina 10 
case of generalized nemoblastoma, the typical rosettes in the primary 
may be absent m the secondary implants, and consequently there nr av ^ 
culty in differential diagnosis with Ewing’s tumor or, more often, wi i 
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multiple areas of destruction (Doub) In tumors of the cortex which give the 
clinical sjndrome suggesting pituitary basophilism, roentgenograms of the 
skull are indicated Generalized osteoporosis maj also be present 

Laboratory Examination —In patients suspected of having a tumor of the 
suprarenal cortex a studv of the androgen (17 ketosteroids) and estrogen escre 
tion may be useful The androgens in the urine are usual!} elevated in both 
adrenal cortical tumors and in simple adrenal cortical hyperplasia However, 
Talbot pointed out that with tumors of the suprarenal cortex the. beta alcoholic 
and nonalcoholic fraction of the 17 ketosteroids is usually prominently elevated, 
while the output is normal or onlj sliglitl} elevated in patients with cortical 
hyperplasia Further evidence of the value of the stud} of the androgen excrc 
tion was shown by Croohe who investigated four patients with Cushing’s syn 
drome He reported two who presented an increased androgen excretion and 



Fig 514 — Roentgenogram of the abdomen after air insufflation In the region of the upra 
renal glands showing a \oluminous suprarenal tumor on the left (From Cahill G F Surg 
Gynec. & Obst. 191 ) 

both of these had a tumor of the suprarenal cortex, while the other two with nor 
mal androgen excretion had a basophile adenoma of the pituitarv In four pa 
tients with cortical carcinomas of the adrenal, Frank reported increased amounts 
of estrogenic substance in the urine as high as 1,000 to 10,000 mouse units per 
liter with a negatne pregnanev test He reported negative results for estrogenic 
substance in other conditions such as cortical adenoma suprarenal hyperplasn 
and s\ ndrnmes sug^estui., basophilism This problem is further eomplicitul 
b\ the fact tint a few patients excrete cxccssnc quantitus of both nnliomns and 
estto„uis uul unfmtuuiUU sonic piticntx with ulunil tortn \\ tumois have 
normal values for one or Iroth hormones (Mison) Hormone studv howevci 
ma\ be of value in detecting recurrence of a malignant tumor Lew Simpson 









TUMORS OF SUPRARENAL GLAND 


791 


sarcoma In these instances the pathologist will have to rely on the clinical, 
radiographic, and laboratory information which is a\ ailablc m order to reach a 
diagnosis Stout has used tissue culture is a means of identifying neuro 
blastemas 

Differential Diagnosis — In tumors of the suprarenal cortex which produce 
precocious puberty , virilism of the female, or feminization of the male the differ 
ential diagnosis concerns pituitary basophile tumors and o\anan arrhenoblas 
toma The metabolic and sexual disorders produced by pituitary basophile tumors 
are the most difficult to differentiate, but perhaps the most important differential 
point is the excretion of 17 hetosteroids which, as indicated by Crooke (1939), 
is normal in pituitary tumors and increased in tumors of the suprarenal cortex 
Ovarian arrhenoblastomas are rare and, because of the virilizing signs and 
symptoms present may be difficult to differentiate from tumors of the supra 
renal cortex On pelvic examination, however, thev are usually palpated as a 
largo unilateral tumor and they can also naturally be observed at exploratory 
laparotomy A clinical basis for a differential diagnosis w ith this condition will 
bo found m Table XLI Precocious puberty may also occur in tumors of the 
hypothalamus but these lesions are also extremely rare only seventeen having 
been reported m the medical literature (Weinberger) Tumors of the testis 
can also cause sexual precocity (Rowland) Obviously the clinical or radio 
graphic demonstration of a tumor mass m the suprarenal region is an important 
factor in the differential diagnosis with all the conditions mentioned m the fore 
going 

Table XLI Diffefent Charactep of Sexual Alterations and Metabolic Disorders 
Which May Bf Found in Tumors of Suprarenal Cortfx in Pituitary 
Basophile Thmops and Ovarian Akriienoblastoma 
(From data by Dorfman Crooke and Goldzieher ) 



pituitary basophile 

TUMORS 

tumors of the 

ADPENAL COPTEX 

OVARIAN 

ARPHEVOBLASTOMA 

Obesity 

bace and trunk (gir 
dlelike) 

ioce and trunk 

Not characteristic 

icchvmosis 

Common 

Common 

Ab ent 

Rubicundity 

U ual 

Usual 

Absent 

Hypertension 

Common 

Usual 

Ab ent 

Carbohydrate toler 

ance 

Low 

Low 

Normal 

Osteoporosis 

Common 

Common 

Ab ent 

bexual development 

Retarded 

I recocious 

Precocious 

iemale genital or 

gans 

Normal or atrophic 

Hypertrophy of clitoris 

Hypertrophy of clitoris 

Hirsutism 

1 redominant on check, 
silky lanugo hair 

1 redommant chin up 
per lip, and rest of 
body, coarse dark 
hair 

Generalized masculine 

distribution 

17 ketosteroid cvcre 

tion 

Normal 

Increa ed 



The differential diagnosis of benign tumors of the suprarenal medulla is 
only a problem in the case of phcochromocytomas In these rare medullary 
tumors, the paroxysmal attacks of hypertension may sometimes last a consider 
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The treatment of Inman f union of the supi annul mtdulla is also suigieai 
excision In the case 01 plieoehromoevtomns it is advisable to adnnnistci desox v- 
corticosterone acetate and an ex j net of supiarcnal coitcx with a high salt 
diet pieoperativelv Because eontiol of the blood piessiue is wtal throughout the 
opeiation spinal anesthesia should not be used Bui nig opeiation mtiav clients 
and intianiuseul.il epmeplmne should be given These throe dings mn\ have to 
be administeied lollov ing opei it ion depending on svmptoms and signs of 
adienal insnfneienev (BisknuB Rough handling of the tumoi at the time 01 
opeiation should be .molded because of the staitlmg efieets with ext 1 cinch high 
blood pressnie 

A diagnosis 01 mahanant tumoi ot the \up,annal mtdulla is unfoituiiatoh 
seldom made beioie extensile nietostnses 01 massne imohement of the livei have 
oeem rod In the lew instances liowevei in which an eaih diagnosis is made 
surgical excision is indicated 

Rof-xtgfxthi Run — The tieatment oi benign and malignant tumors of the 
supiaion.nl eoitex In means of 1 idiat ion theiapv einnot possible compete with 
the rosults 01 suigieai excision This foim ot tieatment has ne\ci been ad\o 
e.ited m benign tumors of the medulla Theoietiealh tlieie could be doubts 
as to the possibilit\ 01 stenliring neuroblastomas In meins of l.idiations Its 
use as a pieopeiatne measuie his been diseaided because ot the time element am 
its questionable advantage as an aduinetne meisuie The expeuenee ot l.uho 
theiapists with this tvpe ot tumoi has been veiv limited laibei (VUI' 11 
icpoited on tom patients with niopeiable neuroblastomas with nietastases o 
the livei fpathologiealh v cubed! who weic liwng aftei indiotheiapv alone 
These lesults should eneoniage luithei tual of this foim of tieatment 

Prognosis 

The piognosis ot Inman tumoi - of tin \upiannal lOitti is vet' good In 
eases wlieie tlieie have been sexual changes a legiession ot these svinptoius m.n 
oeem attei suigieai excision ot the tumoi (Big 341) but h.mitism and changes 
m the voice usuallv persist 

Adt notan, noma o ] tin adnmd to, hi is often bilatei.il and often is 
diagnosed attet nietastases have oeem rod Ilowevei, if the tumoi is ululate, 
and is icseeted m its eiiliei stages some eases ni.iv be cuied 

The prognosis oi Inman turnon of the .up, annul mtdulla is also veiv geo 
The prognosis of nhcoih,onwivto,na\ depends entnelv upon ie a l 1 u 


The prognosis of phcoiht onuniftomas depends entne \ upon ie » 1 .11 

of the pin siologie changes vv Inch aeeoiupanv the tumoi The opeiative »i > ^ 

uid theietoie the piognosis will depend on how ^ell pie* am pos oju 
is planned 

In the past eases ot ncmohladomo of tin tup, annul mtdulla h-ncbcen c 
sideied as hopeless A lev.s.on of tins conception should be cute, t _au ed l " , 
patient icpoited on bv Lehman was living and well twentv veils a . from 

excision Faibei (1940) roported on foitv patients ten o " ' 0 ! I ’"V' tl( , n |, 

tlnec to eight -\eais aftei suigieai tieatment ITc also lepor ci 01 follow 
( 1940 ) with pathologieallv proved nietastases to the lnei who we c 
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able period of time (Palmer), and the differential diagnosis tv ill have to be estab 
lished with essential hypertension and hyperthyroidism The sensation of con 
stncting pain within the chest whieh sometimes accompanies attacks may lead 
to the erroneous diagnosis of coronary occlusion, but the clinical history and the 
electrocardiogram will be of help in establishing the differential diagnosis 
Hyperthyroidism may also be confused, but palpation of the thyroid gland, lacl 
of eye signs of hyperthyroidism and estimation of the basal metabolic rate will 
serve to differentiate it The increased amount of pressor substance found m 
the blood at the height of a paroxysmal ittack and the disappearance of its 
effect after administration of ergotamine will further prove the presence of a 
pheochromocytoma (Hyman) 

The differential diagnosis of malignant tumors of the supraienal medulla 
may have to be established with Wilm’s tumor, Ewing’s saicoma, chloromi and 
generalized lymphosarcoma (Tible XLII) In AVilm’s tumor of the lidnev 
there is invariably a large abdominal mass and the intravenous pyelogram re 
veals intrinsic deformity of the kidney in patients in good general condition 
The bone changes observed in the radiographic examination of a Ewing’s sarcoma 
are almost identical With those of generalized neuroblastoma, which may be con 
fusing m young children However, the general condition in patients with 
Ew ing's sarcoma is better and there arc no orbital or abdominal signs Chloroma 
a vanety of myelogenous leutemia, produces ecchymosis of the eyelid and 
proptosis of the eye which are comparable to that of the Hutchison type of 
neuroblastoma However, in cases of chloroma, no abdominal mass is felt and 
the peripheral blood count shows an increased number of immature cells of the 
myeloid series A bone marrow biopsy will settle the problem of diagnosis 

It is well known that metastases from other pumary tumors are frequentlv 
found in the suprarenal glands, in fact, in some autopsy senes the percentage 
of metastases to the suprarenal gland is above 25 per cent (Glomset) In spite 
of this frequent occurrence, there is only rarely a question of differential 
diagnosis between these metastatic tumors and primary tumors of the supra 
renal gland 

Treatment 

Surgery — In tumors of the suprarenal cortex surgical excision is the best 
treatment An abdominal approach seems to be most logical (Brunschwig) It 
facilitates a preliminary exploration to ascertain whether the tumor is bilateral 
If the tumor is located on the anterior surface of the kidney, then it can be 
removed without simultaneous nephrectomy In females with virilizing symp 
toms, when the diagnosis of suprarenal tumor is questionable an abdominal 
approach aids exploration of the ovaries for a possible arrhenoblastoma Biskmd 
suggests that the exploration of the suprarenal glands bo started on the right 
side because of the greater number of tumors found there But an exploration 
of both regions is necessary in every case to ascertain the presence of the 
opposite suprarenal gland, which may be atrophied or even absent m tumors of 
the suprarenal cortex (Lukens) Removal of the tumor under these circum 
stances may result in death The extirpation of a hvperplastic suprarenal 
gland mistaken for the primary tumor has resulted disastrously (Volhard) 
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ing radiation thcrapj, but he Ins seen no piticnt who lias done well after the 
development of bone metastases He states that when the patients are well one 
jear after treatment, the chances of recurrence are remote Vcrj infrcquentlj 
a neuroblastoma undergoes a spontaneous regression or transition from a \er> 
undifferentiated variety to a benign variant of medullar} origin such as ganglio- 
neuroma (Cushing) In the advanced cases of neurobl istoma in which general 
lzed bone metastases are present the patient usually onl) lives a few months, 
and the vounger the patient, the shorter the duration of the disease 


References 

BEERS, E IvINO F IT , and PRINZMFTAL M riieochromocytoma With Demonstration 
of a Pressor (Adrenalin) Sobstanco m tlio Blood Preoporatively During Hyper 
tensive Crises Ann Surg 106 8^91 1937 

B1SKIED G R ME\ER, M A and BEADNER, S A Adrenal Medullary Tumor, J 
Clin Endocrinol X 113 123, 1941 

BLACKLOCK, J VV S Neurogenic Tumours of the Sympathetic System in Children, 
J Path t, Bact 39 27 48 1934 

BRUNSCHWIG, A 1IUMPHRE\ 8, E , and ROOME, N W The Relief of I uroxysmal 
Hypertension by Excision of Pheoehromocj toma, Surgery 4 3C1 370, 1938 
BRUNSCHWIG A and HUM! HREYS E Excision of Phcochromocytoma Following 
Near latnl Attack of Paroxysmal Hypertension JAMA 115 355357 1940 
CAHILL G r The Adrenogenital Syndrome and Adrenocortical Tumors New England 
J Med 218 803 815 1938 

CAHILL G F Tumors of the Adrenal and the U«o of Air Insufflation in Their Diag 
nosis Radiology 37 533 544, 1941 

CAHILL G F MEI1COW M M,nndDARBV,H n Adrenal Cortical Tumors, Surg 
Gvnec &, Obst 74 281 305, 1912 
CAJAL, U In MALLORY, I B 

COPE O and SCHATZKI, R Tumors of the Adrenal GIand« Arch Int Med 64 1222 
1238 19o9 

CROOKE A C , and CALLOW R K The DifTerential Diagnosis of Forms of Basophilism 
(Cushing s Syndrome) Particularly by the Estimation of Urinary Androgens, 
Quart J Med 6 233 249 1939 

CUSHING H and WOLB VCH S B The Transformation of a Malignant Paravertebral 
Sympathicoblastoma Into a Benign Ganglioneuroma Am J Path 3 203 216 1927 
CUSHING Harvey Basophil Adenomas of the Pituitary Body and Their Clinical 
Manifestations (Iitmtary Basophilism) Bull Johns Hopkins Hosp 50 137 195 

DEVRIES A MANDL F PAOHMII EVITZ, M, and UNGAR n Paroxysmal Hyper 
tension Due to Adrenal Medullary Tumor (Pheochromocytoma), Surgery 19 52„ 529 

DORFMAN, R I , WILSON H M and PETERS, J P Differential Diagnosis of 
Basophilism and Allied Conditions Endocnnologv 27 1 15 1940 
DOUB H P The Roentgen Aspect o r Sympathetic Neuroblastoma JAMA 109 
1188 1191 1937 

DUNN J S Neuroblastoma and Gangbo neuroma of the Suprarenal Body J Path L 
Bact 19 45G473 1915 

FARBER 8 American Pediatric Society Transactions, Am J Dis Child 60 749 751. 

1940 ’ 

FAPBER S Personal communication 1946 

FRANK, K T A Suggested Test for Cortical Adrenal Carcinoma, J A M A 109 
1121 1937 

FREW, R S On Carcinoma Originating in the Suprarenal Medulla in Children. Quart 
J Med 4 123 140 1910 

GLOMSET, D A The Incidence of Metastasis of Malignant Tumors to the Adrenals. 
Am J Cancer 32 57 61, 1938 

GLYNN, E E The Adrenal Cortex, Its Rests and Tumours Its Relation to Other Ductless 
Glands, and Especially to Sex, Quart J Med 5 1„7 192, iQiy 
GOLDZIEHER, and KOSTYR, H Adrenal Cortical Hyperfunction, Am J Surg 27 

GOORMAGHHGH, N The Cytology of Functioning Adrenal Cortex Tumors Am J 
Cancer 38 32 40 1940 

HAYMAKER Webb and ANDERSON, Ivelyn The Syndrome Arising From Hyper 
function of the Adrenal Cortex The Andrenogemtal and Cushing” s Syndromes— 
A Review, Internat Clin 4 244 299 1938 b J 



3 


CANCER 



Chapter XIV 

CANCER OF THE FEMALE GENITAL ORGANS 

TUMORS OF THE OVARY 

Anatomy 

The ovaries are situated on uadi side of the pelvis behind the broad liga 
ment and the Tallopian tubes and 1 5 to 2 cm in front of the sacroiliac svmphv 
sis They have a somewhat flattened ovoid form and during genital life have 
a pink color and deep crevices After the menopause the ovaries have a tendenev 
to become atrophied, sclerotic, and smooth They are attached to the posterior 
aspect of the broad ligaments by the meso ovarium (Tig G8G) and to the uterus 
medially by the utcro ovarian ligament but the most important means of fi\a 
tion is the suspensor ligament, which connects the ovary with the pelvic wall 
The ovaries are supplied with blood by the ovarian artery, which is a branch 
of the abdominal aorta, and are also abundantly interspersed with nerves 

Lymphatics — The lymphatics of the ovary form a rich network that sur 
rounds the Graafian follicles The collecting trunks follow an upw ard direction 
with the utero ovarian vessels cross the external iliac vessels, reach the level of the 
lower polo of the Kulnev where thev turn mcdiallv, cross m front of the ureter 
and terminate in the lumboaortic lymph nodes Normallv the intersection with 
the ureter is found higher on the left than on the right Also on the left side the 
lymphatic trunks are more compact and terminate in a closely related group 
of nodes under the kidney pedicle On the right side the hmphatics become 
separated toward the end and diverge to terminate in prccaval and latcrocaval 
nodes which may be found from the kidnev pedicle down to the termination of 
the aorta (Rouvure) In addition another collecting trunk has been described 
(Marcille) which is not constant (I lg 54G) Tins trunk follows a lateral dircc 
tion m the broad ligaments to tcimmate in the nodes of the external iliac chain 

Incidence 

Ovarian carcinomas mal c up about 15 per cent of all pelvic cancers There 
is about one carcinoma for every three or four ovarian tumors Lynch found 
110 of 302 tumors of the ovaiv Naturallv, lesions which are not true tumors 
(such as various tv pcs of functional cysts) should not be included The relative 
propoition of benign and malignant tumors is undoubted! v influenced by the 
individual pathologic interpretations of vvliat is a benign uid what is a malignant 
tumor 

Pathology 

Gross and Microscopic Pathology — A 1 now ledge of the cmbrvologv of the 
ovary is ncctssarv ui an understanding of the development of ovarian tumors 
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possessing no endocrine function This tumor may also oecui in gonads nhich 
have differentiated into ovaries or testes The fiist evidence of sex dififeientiation 
is seen in the development of the so-called sex cords 01 medullary tubules vlneli 
converge t ova id the lnlum of the gland In the gonad destined to develop as 
testes, these eoids become canalized and latei constitute the seminifeious tubules 
When the gonad is to become an ovaiy, the same pieliminaiy sex coid difteienti- 
ation is noted, but this soon legi esses and ovanan difteientiation pioceeds mer 
this eailier “testiculai” seaftoldmg Certain cells of the pieliminaiy testiculai 
phase with male-dnected potentialities mav persist. in the medulla of the mart 
and may be the souice of the development of aiihenoblastomas (Metei) The 
legiession of sex colds is followed, with ovei lapping, bv a second v, at e of dif- 
ferentiation -with the foimation of cell columns which aie definiteh female 



Fig 549 liiiii Ltfiiii inyucuiic— 

The manan mesenchyme is piobably the paient tissue of both giaiiulosa 
theca cells, which is a point of importance in the nndeistandmg of tie emu ° 
gioup of tumois (thecoma and giauulosa-cell tumois) Fmthei c 1 lere 1 
of the follicular appaiatus is accompanied by gioupmg o epi ie ia c ,j 

the geim cells with the foimation of piinntrve follicles n t ns P r ° cl " 
clumps of ledundant gianulosa cells aie sometimes left an ma} a 
observed m the manes of cluldien and men less frequent \ in ‘ oso ‘ g 
Meyer looks upon these as the origin of gianulosa-cell giov t is, u 1 °' < * 
that they aie more likely to be tiaced to the paient manan nicsenc , 

A classification of oianan tumois is essential foi undcistan m 0 t ie 
molution, pathology, tieatment, and prognosis (Table X j 


—Bilateral moderate-nzed bemgn serous c^stadenoma ot the otaries 
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chaiacleuslic loculation? (Fig 548) and papillaiy buigcomng outgiowlhs which 
ate usually seen gi owing within the wall of the cyst (Fig 547), on its surface, 
oi on the pciiloneum When (he pseudomucinous tuinoi glows in the pciitoncum 
(Fig 553), it foims laige masses of gelatinous tumoi icscmblmg fiog spawn 
The fluid ol (lie scions tumoi lias the eliaiacleiistics of a tiansudatc, while that 
of the pseudomucinous vanety has a viscid, slimy quality Both of these cystic 
tumors aie modciale m si/c and ticely movable and lie mostly outside of the 
pelvis Toision of the pedicle ocems moie ficqucnlly m the benign than m the 
malignant Illinois of the ovaiv because the malignant vancty quickly becomes 
fixed 



lls SCO Photomlciognph^of ° f ‘" C °' U ° """" “ ' n 

Mieioseopieally thcic aie many valiants of the scions <ystadenoiiin J 
not only emphasized this extieme ^nation, a so ^ 0111 Q( 011 / i r ic 

lei pi elation of these Illinois is cxticmcly impoilnnt and is, > ] 

tot in obtaining statistics of cue foi ova, .an eaten, oma The P cdorni nt 
fibrous scions ej stadenoin.i with veiy I.Wc epithelial c ement s « 
benign (Fig 550) This tumoi tends to become moie cellu , , * 
acini show layci nig of the cells, it may bo difficult to dotc.in.ne whethm.t 
benign 01 malignant (Fig 551) Individuiituinois ^ ])s<limnonlfl 

piedielable mannei Cilia aie often seen in t ’ , JS very fre- 

bodies aie plentiful m the inoic diffcientiatcd fom ovaries or 

quently bilatetal, but wlictlici it mises spontaneously m bo b ova^ ^ 
metastasizes from one to the otliei is baidto etamme t( / sec t I0I1 tlic opposite 
lateial malignant scions tumoi s, it would lie metnslftscs 

ovary, pai Insularly the hilar region, foi evidence of lymphatic mo 
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OPMt t 

riPEOPTUMOP 

% OF ALL 
BENIGN 

% OF Alt 

MALtG 

IT ANT 

% 

BII ATfT 
AL 

(jormiml epithelium 

Serous cyatadenoma— benign (50%) 

Serous cj tndenoeareinoma — (50%) 

malignant 

Z* 

70 

50 

50 

Oermitut epithelium 


40 

IS 


Mi placed blast omcrca 

Cystic teratoma (97%) 

Stroma ovarii 

Carcinoma (u ually squaraou ) ( 3%) 


3 

12 

Vximllv indifferent cell 

inclusions (IValtliard) 

Brenner tumor (invariably benign) 

1 




hibroma (invariably bvtugn) 

5 

l> 


Mesenchyme 

Thecoma (invariably benign) 


0 


Undifferentiated em 
bryomc cclla of gen 
ital ridge 

Dv germinotna (often malignant) 


1 


Ale enehrme 

Cnnulo a cell tumor— benign (00%) 
malignant (40%) 

t 

10 

5 

Embryonic remnants 
male directed cells in 
the region of rete 
ovarii 

Arrhcnoblastoma— benign (80%) 

malignant ( 20 %) 

lc s thin 

1 

lc stlian 

1 

0 

Undetermined 

Carcinoma uncla nfied 


ii Id 

dO 

Me enehvme’ 


mmm 


— J 

Met ait a es from atom 
neb bowel, gall bind 
der etc 

kruhenberg tumor 



300 


Serous rout Pseudomucinous ‘Tumors— -To some cvtcnt these two tjpes of 
tumors are similar and it is important to Know the distinguishing gross charac 
temtics The serous tumor is frequent!} bilateral and, because of this maj be 
identified from the pseudomucinous which is most frequuitlj unilateral This 
differentiation has practical significance when a decision must be made regarding 
the remotal of one or both ovaries (Table XLIV) The serous larietj presents 

Table XLTV Piitebemiai* Characteristics of Serous and I seupowccinous 
Tomops of Ovapy 


SEPOLS 1 PSEUDOMUCINOUS 


1 requeney 

I Benign varieties about equal m 
types predominantly erous 

frequency, malignant 

Bilateral 

50% j 

5% 

SlZB 

Moderate 

Often huge 

Character of tinid 

Tnuuudate I 

Shm} vi cid 

Malignant 

High percentage ( 

Lou pircentuge 
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The pseudomucinous tumoi shows \cr> tall, single lajer columnar eells 
with clear cjtoplasm and basallj situated nuclei (Fig 554) When it becomes 
malignant, the cells undergo stratification, there is variation m nuclear size 
and shape with man} mitotic figures, md the tumor tends to lmadc the wall of 
the c\ st It docs not form psammoma bodies oi ha\o ciln Both serous and 


FIB 551 
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I < lOimoMnom i from in mtr tlig miiiituu** kiomyomi which w I s ? thought to be a 

( ircinonm of the oy in 

I irg( thetomi of the o\ir\ with cystic < h uigts md eh iractcri^tic small yclloyv ureas 

liil iter il «>crou'> t\ **tnd« uu< imnuini** of the oy ir\ with tumor growing on the surface 
of the 1 irgot ( \st 

Gr inulo« i cell tumor with hunorrh »gc uni \dlowi«]i zone* The myometrium B hows 
hypertrophy 'I here ys i* lnpirpl i**i i of the cmlomttrimn 

BiHter U undiitorcnti itid c ir< mom is of the oy iry 

Metastatic inu< inous cm mom i in the oy iry from a prim iry tumor of the rectum 
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pseudomucinous neoplasms may present ircas of necrosis hemorrhage, mfare 
tion or torsion because of an c\cessn el) r lpid grow th 

Cnstic Tcialoma — The Mitre teratoma is sometimes designated os a dermoid 
cjst but is more logically c died % teratoma because it so frequently contains 
elements from all three embryologre layers It has a smooth, shmy surface and 
it does not, as a rule, attain i large size (aterage, S cm ) Before surgical re 
moval the contents arc fluid but after remotal the c\st Mall becomes wrinkled 
and drj and the contents semi solid On section the cysts characteristically con 
tain jcIIom, greasy material lit which teeth may be found (Pig 155) Hair is 



He 55a — Cut 'section of an ovarian teratoma honing three- t«*>th attached to a ruJi 
mentary mandible (Specimen contnbated by Dr Robert A Moore Department of Pathology 
Washington University School of Medicine St Louis Ma ) 


ot ten present and nnj be of seteral colors m the same cyst There is usually a 
white shmy unilocular protuberance m one part of the cyst About 12 per 
cent of these tumors are bilateral Rare ) 3 tiny become malignant 3 of 225 
reported bj Blackwell contained carcinoma The solid t\ pe is usually malignant 
Teratomas probablj arise from misplaced blastomeres, but they mat repre 
sent a parthenogmctic desclopment of the ovum Microscopical!) the\ are 
lined throughout by stratified epithelium (resembling that of the si m) which 
\er 3 common!) contains sebaceous glands irom which much of the greasy ma 
terial emanates Other skin ippendages are commonly present (rig 556) 




Plate VTL 
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All types o£ tissue can be found within a tciatoma in a laige senes of eases 
lepoitcd bj Blackwell, 100 pci cent contained elements of eetodcim, 93 pci cent, 
mcsodeim , and 71 pci cent, entodcim Stiunia oinin oi tliuoid tissue was pies 
cut in 3 pci cent of 297 teiatomas lepoitcd In Gusbeig (Fig 557) Plant 
studied tin cc sluitnn o\atn lnologicalh and pio\ed that they lcpiesented true 
functioning tlnioid tissue Stiunia o\nm mas show the changes found in a 
nodulai goitei, lnpeipl.isw, oi caicmoma (Einge) Teiatomas maj sliow an 
o\ ci glow 111 ot one clement and become caicmoma, which is most fiequentl) 
squamous m lintmc, but mam tipes ot malignant Illinois aiising fiom otlici 
elements h.n e been lepoitcd 



F.tr BBS -PhotomicroCTaph o Of o a c Brenncr c ‘“™of m o 0 f dc “? c ^X^cmcnt) 151 ’'" 1 

Fibioma — Fibiomas of the oiai> aic usually fnm, S-0 -slMilutc m ^oloi, 
and cystic, calcification laiely occuis The avciagc sue is , , nrise 

In 90 pci cent of the cases the tiunoi is unilateia *i 101111 j c)l j ias a 

fiom the ovai i an stioma Thcj aie made up of connccUvc tissue which 
vanable cellulai quality, and lntciccllulai edema is ; comm n T j lc m ecli- 

312 eases, ascites was piesent in fifti-one and hjcio 101 a \ thecoma has 

amsm of the hjdiothoiax in an ovanan fibioma as uc 1 as in he theco ^ 
been discussed at length The fluid piobably icacl.es the plemal cavi y 



CANCER OP FFMALE GENITAL ORGANS 


807 


'■■.'"V' , ™ >r** 


-v.-v\ rr-s'jv'v 


\A? s v*5 ^ 
' ‘v^d • p/' . 


w . « < VA<*W/ ' 


L ,''v-,"'"^ 


V *• ' .'-'t'VjAv *VilS*w ^ ' v r i * 

V—~ » - ' • ‘[A >, A. 


S '4 ' 

fei.a' " r 




^■41 » '*• 


Flc 556 —Pliotomlcrograph of a teratoma of tl>e ovary showing the lining Miwnmous tpUhelltmi 
nalr follicles and innumerably sebaceous glands (low power uilan.ciiient) 
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<md someuhaL bosseluted, .md tlieie is ,t icsemblancc lo cciebial convolutions, 
tlic\ .uc soil and lia\e a linn, smooth capsule On section the} aic cellular and 
glut, and aicas of hemoi 1 hafre and neeiosis aic common Dtsgeiminomas proli 
ably anse liom undifieicntialed cmbitonie tells of the genital lidge (Meter) 
The indnidual tells aic huge with big nuclei, cleai t y tojilasm, and lather prom 
input nucleoli At times a tubtieuloid icaetion of the slioina occuis and 
epithelioid and giant cells aie seen, lint this it action is undoubtedly mflam 
inuton and nonspecific fllellei) Ltinphoid infilti ation of the stioma is prom 
merit (Fig 550) Jt is difhi ult to difieienliate the benign fiotn Hie malignant 
tumoi, hut piohahh a gnatti nnmliei of these Illinois aie malignant than hate 
been cited Thtii histologu appe nance and liehatiot aic somewhat similar lo 
the seminoma 'i'het do tend to nun, hottetei, and it is piobablc that then 
malignanit lsollni undeiestimati d beiaiisr of shot t follou-up 


1 is 



5G0 — Photo mitt o^r iph of t tlircornn of tlu o\ar> 
nrr rit of (mofJf'raif 


% nil )U llln. -ini' 1 111 aiuil anJ 
f niarb 1 nirnt) 


tjplcal 


Giunulosn-Ctll a nil Theta-Cell Tumoi s —These two tumois aie discussed 
logcthei because thet hate a common aiiccstn and because an me leasing numiei 
of cases aic being lcpoilcd in tthieii elements of both are found in tic saw 
tumoi Fuilhci etidence of such an association is substantiated by etpoiimcn 
ttoik Tlie pioduclion ot gianulosa-cell jnd thcca-ccdl tumois in mice o ow 
madiation (Fuith) gives luithei suppoit lo Fischel’s tlicoi} that t ie otar 
parcnchjma is a lesult of the difteicntialion of the mesenchymal ce 
Fuith demonstiated in mice that these tumois anse fiom mcscnc ly me la 
than fiom densatises ot celomic epithelium If the tumoi deve ops^p ^ 
inantly along epithelial lines, it becomes a gianulosa-cell tumoi, 
sumes piedommantly connective tissue elements, it develop s into 

^ 0 * 
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lymphatics for it has been demonstrated that there are lymphatic vessels con 
nectmg the diaphragmatic peritoneum with subplcural lymph channels (Rubm) 
Brenner Tumor — This tumor, invariably unilateral and benign, may be -very 
small or may grow slowly to weigh 15 pounds It is fairly firm and on cut sec 
tion suggests a fibroma except for the yellowish tint to its surface Gaines 
(1936) observed small cavities (0 1 to 2 cm ) containing opaque, viscid, yellow 
brown fluid At times this tumor is solid and is situated in the wall of a cyst 
(usually pseudomucinous) 



Fie 659 — Photomicrograph of a djsgermlnoma of the ovary Note uniformity of cells and 
Infiltration of lymphoc>tcs (moderate enlargement) 

Meyer believes that Brenner tumois arise fiom the sexuallv indifferent cell 
inclusions described by Walthard The tumor is composed of abundant con 
nective tissue with islands of compact polyhedral epithelial cells which have a 
characteristic longitudinal grooving or folding of their nuclei (Arcy ), presenting 
no mitoses (Fig 558) Novak (1939) emphasized that this combination of 
epithelial cells and connective tissue framework must be present before a diag 
nosis of Brenner tumor can be made There is some tendency to cystic degen 
cration of the epithelial nests, and the cells may take on a columnar appear 
anee with a mucoid secretion, Novak (1939) and Meyer believe a certain but 
probably small proportion of pseudomucinous cysts mav therefore have thexr 
origin m the Brenner tumor Brenner tumors contain no fat but do contain 
£>ly*- 0 o cn und at times mucm This is of differential value when granulosa eel! 
tumors are considered for the latter contain fat and no glycogen (I ox) 

Dysgcrvunoma — These tumors arc often large, bilateral (about 25 per 
cent), and apparenth more common in the right ovary Their surface is smooth 
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nant type vanes fiom 20 to CO pci cent The lughci estimates aic mobabh 
moio ncailj' aeematc, foi these tumois tend to iceiu many ycnis aftci^iugic'il 
Ueatment Batuialh if the tn.noi has sp.ead be 3 ond its capsule, it is LS„t 

n,an ZlftZT ^ P1 ly molC impollanl Jn c1ctc, “= lts 

Reticulum stains aic helpful in diflcientiatmg tlicea-ccll and gianulosa- 
eell tumois The theca cells aie simounded bi icticulum, while gianulosa mid 
utem cells aic not enclosed at all (Tiaut) Special fat stains accoid.ng to the 
technique of IIoeii-Romcis levcal diffeient Upcs of fat Tiaut states that 
the hounone activity of these tumois is somewhat paiallel to tlio phospholipid 
and fioe cholesteiol content 



* — Fhotomlci ogripli of in o\niinn ftrrlionobl'i«dom'l Note resemblance of the 
S'f. cc " s to intcrstltiul cells (Comtcsj of Dr John Hobbs Dcpntment of 
ynecoiogy and Obstetrics Washington Unitetsitj School of Medicine St Louis Mo) 


Both the gianulosa-cell and theca-cell tumois aie associated with liypei 
ostiogenism and myohypeitiophy of the utcius, and endometiial hypeiplasia is 
a fiequent concomitant finding Endometrial caicinoma lias also been icpoitcd 
in conjunction with both of these tumois Ilendeison icpoitcd that five of 
twenty-one gianulosa-cell neoplasms wcie associated with caicinoma of the endo 
metnum Tluce of twenty-tin ee thecomas of the ovaiy loviewed by Banner had 
also adenocaicinoma of the endometuum Tiaut (1937) believed that even 
if the amount of estrogenic hoimone sccictcd by tlicea-ccll tumois veie small, 
its effect on the endometuum and bieast would be maximum because of its un- 
opposed action (absence of coipoiae lutea and presumably of piogcstcionc) 
It should be stiessed that the hypeiplasia of the endometuum associated with 
these tumors is extremely difficult to differentiate fiom adcnocai einoma and it 
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The gross characteristics of these two tumors are considerably different 
The thecomas are invariably benign and unilateral and do not reach a large size 
usually me isuring between 5 and 10 centimeters They are firm, and on cut 
section the most important point in their differentiation from fibromas is the 
presence of small vellowish areas, as erasing 2 mm (Plate VII) The huger 
tumors tend to be edematous and c\ stic Ascites w as present in si ven of twenty 
three cases leported by Rubin The microscopic elimination re\eals large 
amounts of connective tissue with small abundant hyaline plaques (Fig 5G0), 
and if the tumoi is stained by fat with sudan III, large amounts of intracellular, 
sudanoplnlic material ire observed Diffcrential staining for various i vt frae 
turns has been shown by Wolfe to be of value This fat represents an increase 
m cholesterol md cholesterol esters 



Fig 561 — Photo ml rograph of a granulosv cell turior of the ovary with p eudoalveolar 
arransemept and unltomm> of cells without mitoses (moderate enlargement) 

The granulosa cell tumor 15 a common ovarian neoplasm it is usualh 
classified with malignant or solid ovarian tumors and it I s ? estimated that it 
mal cs up at least 10 per cent of this group Usually it is of moderate size, but 
very large granulosa cell tumors have been described It is practically never 
bilateial On section it is cellular and aicas of hemorrhage and necrosis arc 
frequent (Plate 1 II) Lutunuation is not mfrcqut nt and gives the tumor a 
yellowish cast Mieroscopieallv , a granulosa cell tumor may ime a folhcutoid 
cylmdroid, or sarcomatoid appeal ance (Fig 5G3) All these variants can co 
exist in the same tumoi m different areas Individual colls infrequently show 
mitotic figures It is extremeh difficult microscopically to say which tumor is 
benign and which is malignant, the reported proportion of tumors of the mahg 
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Some of the tumois designated as cistic aie piobabh pimianh solid, and see- 
ondnii degenciatnc phenomena liaic caused c\st foimntion 

Rate Turnon — Choiioepilhehomas aiismg \utliin a tciatoma lia\c been ic 
polled Piimaiv melanoeaicinomas iiossiblv ansmg from teiatomas, and otliei 
iaie tumois such as hemangiomas h niphansiomas leionnomas, haie also been 
lepoited in the liteiatuie 



rig 503 — BlWUial metis! itic t uclnoma In the unites o[ 

teSl^'^nih.nBfon ' “ s.Mmo" oT*"c "st ^ou.i Mo 1 

Mi nsruic SrKLin — The scions and pseudomucinous exstadciiocmemoiiias 
tend to mow tlnough the wall of the cist and implant on t ic pm on ^‘ .ijKc 

The implants oi the scions tipe aie casih iceogni/cd as sum , enu _ ] )|n0 

nodules often in close pio\innti to the piiman lunl01 1CSC (umoi 

been knoun to legless spontaneously aitci lcmova o 10 * n ! ‘ ] atm01is 
Pseudo mwomata peritonn lesult in the implantation o liunmici.i » (cm ] s 
nodules on the suilaec of the pciiloncum Ihc malign, m adfiis ^ nn cl 
to metastasize to nodes along the aoita, and it is not too iaie 01 11 (o |j |C 

supiaelnMculai node lmohcmcnt to occui, followed atei n me , 
lungs and luei The pseudomucinous ci stadenocaic.no.,. a most . com^ ^ 

spieads bv implantation and local m asion \Mtlnn t ie P cn 011 
lcluctant to metastasize distanth 
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js probable that some of the eases reported is carcinoma were menlj bizarre 
hjperplasias Fibroadenomas (MeCartne} ) and even mammal} carcinoma 
(Tinkler) have also been concurrent!} reported 

Srrhenobla&tomas —These tumors are invauabl} unilateral, solid, and often 
hemorrhagic Their color vanes between jcllow and reddish blue, and multi 
centric nodules are usuallj present 

Mcjcr and Novak believe that arrhcnoblastomas arise from embrjome rem 
wants of the seminiferous tubules in the region ofc the hihm ot the ovaxx Bell 
believes that the degree of mascuhmzation in arrhenoblastoma is dependent 
upon the prominence of pale interstitial cells Micioscopicallj om tumor can 
show all gradations from normal testis to abortive attempts at tubular forma 
tion of sarcoma like tumor (Tig 562) Spiclman demonstrated the presence of 
lipoid droplets witlun the c> toplasm of both the large polvgonal and the fusi 
form cells Lxccpt m the well differentiated tv pc, spermatogenesis has not been 
observed (Novak, 1942) Arrhcnoblastomas can bo divided into three t>pcs 
(Mcjcr) first the adenoma tabulate tosticularc made up of tubules lined In 
large orderly poljgonal cells, second, a tjpical and vtjpical tubular form 
with solid cords or anastomosing stiands and third, the solid form winch mav 
resemble a sarcoma but which, with careful <J tudy is found to have cells eon 
taming lipoid suggesting interstitial cells or imperfect tubules In the first 
group, which is the least common, masculimzation or dcfemmization docs not 
usually take place The third group is most often assocciatcd with pi eminent 
hormonal alterations 

hrul cnberg Tumor — The Krul enherg tumors arc metastatic neoplasms 
from pnmnrv lesions in the gastrointestinal tract and, m particular from ear 
emomas of the stomach (Tig 0C3) It is verj doubtful if llicv are ever pri 
inarj ovanan tumors The} aie mvarnblj bilateral, rmdium m swe, nid quite 
fnm The shape of the ovarv is preserved On section small, m worn atom 
areas arc often observed Microscopically the stroma is usualh quite pro 
nounccd and a mucous producing carcinoma is present with numerous signet 
ring cells 

Sarcomas — Sarcomas male up a ver} small group of ovarnn tumors In 
the past mans of them were confused with other ovanan epithelial neoplasms 
which had sarcomatous like areas The} arc bilateral in about *30 per cent of 
instances and the greater proportion of them are fibrosarcomas Tliev can arise 
from fibromas and probablv a few from teratomas 

Carcinomas Unclassified — An unclassified group of curunom is is mvamblv 
found m textbooks on ovarian tumors The more careful the stud} however, 
the fewer the number of tumors designated sunplj ns carcinoma Some of 
these lesions arc probablv djsgcrminomas arrhcnoblastomas and granulosa cell 
tumors mid undoubtcdlv a great mans of thorn arise from prcviouslv existing 
serous evstadenomas \arious sulidiv isions line been given smli as mcdulhrv 
ilveolnr, and carcinoma simplex but these divisions arc artifmal for practn ilh 
all of them arc vers undjffcrcntntcd carcinomas tuulm n to form ncim Thcv 
arc bilateral in about one half of the instances and mast of them arc solid 
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about the ohm and loss of much of the han of the scalp The voice deepens 
because of lengthening of the vocal couls with lncicasod giowth of the laiyngeal 
c.ulilagcs 'I'he mcnstiual cycle is altcicd, showing fust mcnoiihagia and then 
amnion he, i No changes take place in the libido, but stcnlity is common The 
chief complaints, howevci, aic an abdominal mass, .imcnonhca, 01 endocrine 
alienations 

The Kiukenbeig fumois mas aiise like olhci ovanan tumors and often 
give no sMiiptoms suggestin' of a pninaiy lesion m the gastiointestinal tiact 
Ascites is fie(|uentl\ picsent 

The end stages of oniitan caicinomas aic ustiallv (]iute similai Many of 
them dowlnp pentonenl implants with mci casing ascites and piogicssive weight 
loss with death lisnalh hi ought about In some < ause such as liioncliopncumonia 
Peiitomtis (omnionh oeems in the pseudomucinous gioup in which pseudo 
mwoniata ])ciitonn dcselops Aftei the masses lieeomc veiy bulky, im r nsioti 
of the hladdci 01 huge bowel mas octui 'J'hcsc di.mgcs lcsult in death fiom 
infection 01 intestinal ohslnulion The scions esstadcnocsucmoina and the 
nndifleienliati d eaiemomas often metastasize distantly, paiticulaily to modi 
astinal lsmph nodes, the ('solution being quite inpid due to ssidcspiend disscni 
mation The gianulos.i < ell caicinomas and dssgeiminomas ns a ltilc have a 
slow ('solution, lint death is still caused !>s genciali/ed dissemination 

Diagnosis 

Clinical Examination — Most ovanan tumois give symptoms which lecom 
mend a thonmgh ahdomin.il and jielsic (".animation Lai gc masses arc easdv 
palpated m the loss el abdomen, ascites (paiticulaily in thecomas and fibromas) 
and mct.istatK masses m the omentum aic also easily noticed A bimanual 
pelsu e\nmmal ion may icseal the jiieseme of a unilatcinl 01 Inlalcial unsus 
peded osainui tumoi 'I'he examination lcqimts eonsideiable iclaxation on the 
pall ot the patient and consequently is hettci done xmdei spinal anesthesia 
'I’umoi implants m the peiitoneal eul-de sac may be felt by iect.il palpation 
'flic ovanan tumois can usually be diflcientiatcd fiom otliei pelvic masses in 
th.it they (an usuallj he mobilized, hut laigc tumois which become adlieien o 
the ssall may appeal as metastatic pelvic m.isscs When toision of the pe me 
ol a cyst has oeeuiied, palpation is ]iainful 

Thcic aic eeitain specific signs and symptoms winch may identify sarious 
ovanan tumois The cystic leintomns aiiso befoic the cessation o °' aria 
activity If found aitei the menopause, they usually have a long prcvio 
lustoiy Approximately 85 pei cent of them occm in patients 10 to aa > car ® 

'flic cystic tciatomas aic piobablv the commonest ovanan tumois P rl 
imbeity and seldom become malignant bcfoic the patient is 40 yeais o 
They aie somewhat inoie common in Ncgtoes The cystic tciafoma, a 
not usually attached to olhci oigans, may become attached >y m a ™ a 
pioecsscs, and ban may be extiuded Enough the lcctum, blac dcr, or 
Stnima ovaui ai ising in a cystic teiatoma may gives signs of bypei O 1 

The ovanan filnoma oecuis most commonly m the fouilh, fifth, 
decades and piactically novel oecuis befoic puberty Meigs ias 
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The carcinomas which arise from cystic teratomas metastasize widely The 
rare thyroid carcinomas comm" from stnima own nm behove like a true 
thyroid carcinoma and metastasize predominantly to bone The d\ sgermmoma 
and granulosa cell tumors are much slower to metastasize cither to regional 
nodes or distantly The Brenner tumor, the fibrom i, and the thecoma are in 
variably benign The sarcom is urn met istasize w ideh 

Clinical Evolution 

In general, ovation tumois grow insidiously and can icach a huge size be 
fore causing enough symptoms to bring the patient to the physician Because 
of this, over one half of the mum carcinomas are inoperable when first seen 
There arc general s> mptoms and signs which aie common to all ovarian tumors 
A medium sized tumor moy cause abdominal discomfort accompanied by mod 
crate low abdominal pain As the tumor increases in size, however, pressure 
symptoms occur which result m dy sum, from pressure on the bladdci, constipa 
tion from pressure on the rectum, and swelling of the abdomen With still 
further increase in size, particularly m the pseudomucinous tumor where the 
cyst ma\ reach an extremely large size, other pressure symptoms appear which 
may result m gastric symptoms due to displacement of the stomach or even 
dy spnea due to elev ation of the diaphragm 

Torsion of the tumoi often results m an ocnti abdominal condition There 
is severe pain, fast r, a tender mass and leucoey loses 

When a uonfunctiomng tumoi of the ov an becomes carcinoma, ascites and 
nodulir masses m the abdominal and supraclov icular Jvmph nodts may appear 
The patient mas lose a great deal of weight and ha\e other symptoms suggesting 
a malignant process It should bt emph isized that the presence of ascites is not 
a definite sign of malignant tumor 

The dvsgcrminoma, occurring usually under 30 yt irs of age, is a nonfunc 
tionmg endoenne tumor About 200 cases have been reported Changes in 
the menstrual cycle and amenorrhea aie common, and the breasts, uterus and 
external genitals arc often underdev eloped P eudohcnnaphrodism is fairh 
common 

The grnnulosa-tell and theca cell tumors produce the most striking clinical 
changes In the prepubertal stage the granulosa ci 11 tumor causes mere ise 
m size of the uterus, bleeding simulating menstruation, and secondary sex 
changes There is increased growth of the breast and even colostrum secretion 
Growth of axillary and pubic hair appears During the normal menstrual 
cycle, the changes produced by the increase of estrogen accentuate menstrual 
bleeding and the size of the breasts In the postmenopausal period the uterus 
again undergoes hypertrophy cyclic bKcdmg agam occurs, the vaginal mucosa 
becomes smooth and soft, and the breasts enlarge There is no relation be 
tw een the size of the tumor and its endocrine function 

The arrhcnoblastoma, u rare tumor produces striking alterations onlv in 
those lesions which show sarcomatoid changes microscopicalh Gndnol atropln 
of the breasts and enlargement of the clitoris develop first with n. loss of fern 
mine configuration The hair takes on a male distribution with increased growth 
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Biopsy — The opportunity of biopsimg an oiarian tumor seldom occurs 
before abdominal exploration but m certain instances the supraclavicular or 
mnuinal nodes may be biopsicd We biopsied a cervical lymph node ivhich 
revealed metastatic tumor vath a pattern compatible with a pnmaiy oiarian 
carcinoma careful pelvic examination then revealed a prcnouslv unsuspected 
tumor Recurrent tumoi in a scar, particularlv of the serous varietv can be 
bionsied. Rarelv an oiarian cairinoma ulcerates through the ledum and a 
positne biopsv mai be attained by proctoscopic examination. In a few in- 
stances a curettage may reveal carcinoma miadmg the endometrium At op- 
eration bionv of the peritoneal nodule-, or lvmph node metaetases can be earned 

out 
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Differential Diagnosis— In mam cases the simptoms and signs^at ^ 
examination are due to a large mass "hich mav be fc ai 10 ^ ^ anaI , 

n tally The most important diffeicntial diagnosis is 0 J ah ° amentollS or in 
tumor from a uicrine leiomyoma If the leiomioma is _ = impossible, to 

t, match associated mth the uterus, it mai be difnc , M nr 

differentiate it from an oianan exam, nation mai help 

tenstic calcification oi leionnomas, the r c 

to differentiate them from an oianan tumor tumor 

I. wmetimc, .o decide .« ■— »» » 

is benign or malignant It should be remern ‘ ra ,}, e r large serous 

fibromas thecomas, pseudomucinous ei stadenomas ^an ^ rca , ons 0 r 

evstadenomas mai produce ascites piobabh »e 
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that it may be associated with ascites and pleural effusion Because of hydro 
thorax, there may be dyspnea, and an erroneous diagnosis of carcinoma of the 
ovary with mctastascs to the lungs may be made Other tumors such as thecomas 
(Rubin), papillary cjstadenocarcinomas (SchencL), pseudomucinous cystad 
enemas (Millett) may also develop pleural effusion 

The Brenner tumor is a relatively rare tumor, only about 170 cases have 
been reported (Fox, 1942) They do not occur before 20 y ears of age, and the 
majority appear m patients between 30 and 70 \ears old Sixty five per cent 
occur after the menopause and the other 35 per cent between puberty and the 
climacteric (McGoldrick) 

In the estrogen secreting group of tumors which produce signs and symp 
toms, it may be possible to make a definite clinical diagnosis Granulosa cell 
tumors are fairly common and when they occur, particularly m the prepubertal 
or postmenopausal age, their clinical signs and symptoms are pronounced be 
cause of the striking changes engendered Such changes are not as apparent 
in patients who are still menstruating The theca cell tumors, in contrast to 
tho granulosa cell, are rarely observed before 35 y ears of age and signs of hyper 
estrogemsm, while occurring are not nearly so prominent as m the granulosa 
cell tumors 

Roentgenologic Examination — The roentgenologic examination of the ab 
domen may reveal a large soft tissue tumor Tins examination may be of 
value in differentiating these tumors from partially calcified leiomyomas Robins 
pointed out that cystic teratomas invariably present a rounded or ovoid dimm 
ished area of density, banded and mottled in appearance This area may be 
limited to the pelvis and is surrounded by a well circumscribed ring of increased 
density sharply delineating it from the surrounding soft tissue At times teeth 
with fragments of a mandible may be observed In the serous cystadenomas 
or cystadenocarcinomas, psammoma bodies mav be present and characteristically 
cause multiple fine areas of calcification within the tumor (Loud) A roent 
genogram of the chest may reveal an insidious development of metastases 
Pleural effusion may be found in thecomas and fibromas but should not be con 
fused with pulmonary metastasis 

Laboratory Examination — The examination of ascitic fluid is, at times, 
very helpful in making a diagnosis of malignant tumor of the ovary (Pig 564) 
If the ascitic fluid is bloody , the chances are v ery high that metastatic carcinoma 
is present The fluid is spun down and sectioned according to the technique 
outlined in the chapter on pathology If ovarian carcinoma is present, the 
chances of finding it by this technique arc high Acini and papillary masses of 
cells are frequently observed The examination of cyst fluid as a method of 
differentiating ovarian tumors is not practical Watts has emphasized that 
fluids differ not only in different types of cysts, but also in different cavities 
of the same tumor There is some correlation with secretory activity Estro 
genie hormone in excess amounts in the urine and tumor may be found in grin 
ulosa cell tumors (Palmer) The luteinized portion of granulosa cell or theca 
cell tumors may produce progesterone Plaut proved that struma ovarii arising 
in cystic teratomas is biologically, morphologically, and chemicallv true thyroid 
tissue 
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ploiation that the patient has an oiauan tumoi, but m a few instances the 
exact natuie is onlv stionglv suspected (such as ginnulosa-cell tumor or mas- 
culinizing nnhcnoblastoma) Exploiation should detcimme whetliei the tumoi 
is umlateial 01 bilateial, solid 01 cistic, fixed 01 mm able Peritoneal implants 
m the immediate vieimtv of the tumoi, on the pentoneal suiface, and in the 
eul-de-sac should be seal died foi Appioximatelv SO pci cent of ovarian tu 
mors aie cystic, and a laige piopoition of these aie benign The othei 20 pei 
cent aie solid, and most of these aie malignant 

Tieatment of the vanous types of oianun tumois is often detoinuned on 
the basis of the gloss appeaiance The question often anses as to whether to 
lemoye one maiv 01 both manes 01 to do a complete In stereetomy (Table XLV) 


Tvtuf XLV IsmevnoNs for Surgical Trevtwfvt op Ov vrian Tuaiors (Tiifse indications 
Nrf Rfi vtivf vnd Anr JIitig wd f>y tiif Agf of P\tie\t, Orff \ti\ f Risk, 
Pr.FMOUS PrFGNWCIES, V\D OTIlFr P \CTORS) 


Fibroma 

Brenner tumor 

C\btic teratoma 

Thecoma 

l Remove one ovarv (At times portions cm be 
j conserved) 

Pseudomucinous c\ M ulononi \ 

Remove entire involved ov irv 

Solid teratoma 

Squamon* carcinoma m n teratoma 

J ITvfctercctoim, bilateral «alpmgo oophoroctonn 

Sirous cuit adenoma appaicnthi umlateial 
Serous evstadenonn bilateral 

Remo\c one o\ar\ or remote both ovine* 
Remove both oianes 

Scions cyitnthnocarcinoina appaicntly ton 
latcial 

Serous iv «fadcnaearciuama bilateral 

Remo\c one o\ar\ or do hibtcrcctoinj and hi 
lateral salpm^o oophorectomy 

HWcrcctonn and bilateral salpingo oopliorcc 
tom\ 

Oaiunoma either unilateral or bilitcral v 

Sarcoma cither unilateral or bilateral ! 

1)\ vgcrmjnom i j 

Arrlicnoblastoma J 

- irj'tercitomv mil bilateral s ilpmgo oopliom 
tomj 

Gianulow till tumoi questionably benign 

Remove tumor or do livstcrectomj and bilateral 
salpingo oophorectomj 

Gianulosa cell tumor obiiously malignant 

Ilvstereitomv and bilateial salpingo oopliorcc 
toniy — 


The fibioma is most often umlateial, film, and not xeiy laige and mnj be 
accompanied by ascites and men pleuinl effusion Tlieie aie, howcvei, no im 
plants The Biennci tumoi, which is much less fiequent, is also most often 
umlateial, fauly film, and iaiely associated with fluid The thecoma, gen 
eially umlateial, may have the same gloss appeaiance as the fibioma, it is 111,1 
and may also be associtcd with ascites and men pleuial effusion The cjs ic 
teiatoma, usually umlateial (bilateial m about 15 pci cent of the cases), usua 
lias a smooth suiface, and its contents will be fluid 

The diffeientiation of the seious cjstadcnonm and the pseudomucinous 
tumoi is piobabh one of the most cntical decisions m diagnosis seu 
emous tumois aie usually umlateial and iciy laige, while the scions in 
is bilateial and of modeiate size The implants piesent with the seious - ^ 
pseudomucinous vaneties aie typical m appeaiance and easily iccogniz 



CVSCER OP FFMAIE CFMTAL OR GAInS 


819 


partially because the tumor itself secretes fluid The presence of such ascitic 
fluid does not, therefore, necessarily indicate malignant change 

In the granulosa cell and theca cell tumors the diagnosis can be made if 
an ovarian mass, feminizing changes, and endometrial hyperplasia are present 
In a great many ovarian tumors a definite diagnosis cannot be made until the 
time of exploratorv laparotomy Some very undiflercntiated carcinomas of the 
ovary may cause cervical or vaginal ulceration This occurs because of retro 
grade invasion of the endometrial canal and the patient seeks advice because of 
vaginal bleeding Not mfrcquentlv these patients have an inguinal adenopathy 
It is easy m such eases to be swayed by the appearance and to misdiagnose 
the case as a carcinoma of the cervix 01 D(wjma Biopsv or curvettunent shows 
adenocaiunoma Carcinoma of the ovary should be suspected it the microscopic 
examination show* secondary papillary branching and a configuration typical 
of oi irnn carcinoma There may also be a large mass in the region of the ovarv 
Carcinoma of the ovarv mav at times, invade the large bowel and produce 
symptoms suggesting a large bowel neoplasm but biopsy usually determines 
the diagnosis The differential diagnosis of the arrhenoblastoma has to be m ido 
with other virihrtng tumors The points of difterentiation have been discussed 
m the chipttr on suprarend tumors At other times the diagnosis must await 
exploration 

Primary carcinoma of the ralloptan tube is rare , in a series of 10,000 op 
orations for primarv m ihguant disease of the female guntal tract performed 
at the Mavo Clinic between 1910 and 1943, Lofgrcn found sixteen cases This 
tumor occurs most commonly at or near the menopause In the 192 cases re 
ported by Wechsler GG per cent occurred between 40 and 55 years of dgc 
Microscopically the tumors arc adenocarcinomas and a few are squamous m 
nature Extreme epithelial hvpeiplasia associated with tuberculosis or mfee 
tion may be present It may be difficult to tell whether the tumor Ins originated 
pnmarih m the ovary, uterus, or Fallopian tubes because of the spread of the 
disease Parsons emphasized that salpingitis and sterility mav precede the 
tumor The diagnosis is rarely made before operation Its most common 
symptom is leucorrhta, which is often malodorous Curettage usually shows an 
atrophic but normal endometrium, for local invasion of the endometrium is rare 
Cramping pun m the lower abdomen or p(lvn> is common but at times mav be 
relieved by a profuse flow of fluid from the v igma 'Menorrhagia is verv fre 
fluent On pelvic examination a tumor is palpable »n the adnexal region in about 
80 per cent of the cases and the condition is bilateral in about one third Metas 
tases spreading to the mtuies, endometrium and inguinal and hypogastric lymph 
nodes can occur The distended Fallopian tube may suggest tubo ovarian 
inflammatory disc isc These tumors should be treated surgically 

Tumors of the tubes arc oftm difficult to differentiate from ovarian tumors, 
and the diagnosis often is onlv made at 1 iparotomv 

Treatment 

/ xploratxon —An exploratory laparotomv is often necessary for the estab 
hshment of a diagnosis In a high proportion of cases it is known before ex 
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lcnce appeals, then loentgcnlhei.ipx should lie .ldniinistcicd Hadiotheiapx 
is not indicated foi the Kiukenbeig tumois and is laicly of anj tabic for sar 
comas If a scions c\ stadenoearcinoma 01 a pseudomucinous cxsfadenocnicinomn 
is not complctch lemoxcd 01 is found bexond the oxaix at the time of suigery, 
then posfopei.itixe in. adiat ion is niandatoiv, foi tlieic seems to he little doubt 
that such madiation piolongs life, gixes definite palliation, and, in some in 
stances is a deciding faetoi m eme Ken and Einstein ticated a laige scries 
of o\aiiaii tumors with posfopei.itixe loenlgenfheiapx with good lcsults, tliex 
felt that pri Imps the papillan c xsl.idenoe.ueinomas bate a somewhat more 
f.ixoi.tblc outlook than the pseudomucinous but that the difference was not sig- 
nificant in new of the small minihei of eases nnohed (Iven) In all of these 
t\pes of tumois i.idiothoi.ipx should he gixen with the idea of similizing the 
nonplasm and thus should he (.lined with as high dosage as possible 


Prognosis 

It is oh\ ions that tile piognosis of the Eicnnci tumois and the thecomas is 
excellent altei suigu.il ienim.il Excision of a fihioma quieklx lcsults m the 
disappc.uaiHc of an\ asntieoi pkuial fluid 

The c \ stu tciatomas aie with a lew c \( options benign and theiefoic then 
tcmox.il almost im.n mbit usiilts m an excellent piognosis If the tumoi is 
malignant when first seen, it is ustialh squamous eaieinoma, and piognosis is 
alw a\ s \ ei \ pool , e\ en with l.idu al sui g< i ' 

The chances ot cluing a gianulosa cell tumoi aie high if it is encapsulated 
and ioiiiomhI in its c ii t ii ot \ E\ on when the tumoi li.is extended Iwond tie 
j.ipsulc, suigieal iomox.il lollowed In post opei .line madiation gi\es a t,ooc 
piognosis It has become me ieas.ngl\ appaicnt that gianulosa cell tumois 
leem aftei long penods of time .Tones icccnth icpoited thiec in which lecm- 
lenee and death took pl.K*i eighteen txxuitx, and tw cut \ -one xcais a 
ieinox.il of gianulosa-cell tumois 

Floientin icpoited on fixe cases of chsgcinnnoma tieated by ladiations 
fom patients sui \i\ed, two of them foi oxei ten x eats (IIoclic) 

The sui x ix al statistics of patients with oxauan tumois aie exccedmglj tai 
able When all the tumois aie considcied togethci, including a laige ni 
"lanulosa-eell tumois the o\ei-a 11 fhc-'scai siu\ n al is deceiving \ n 0 1 
tisties should bo dominated bv the end icsults of the seious an ^ s0 nn lnsms 
ous tumois, which nounallx make up a laige piopoition of a oxanai ■ ^ 
The pseiidonuieinous gioup, howcxci, aie fexxei m mini ei inn 1L ' rj! edict- 
then beliax 101 fiom the standpoint of pathologic examination is moi 
able It is with the scions evstadenoma that the gieates 1SCI ® ‘ _f these 
Tayloi has leitciated and stiongly emphasized that tie m eipre . 
tumois is difficult but that it lias considerable influence on 1 _ e P 0 ’ gbrous 

It is tine that the cases of seious cj st adenoma xxhici aie pie 0 * malignant 

behave in a benign fashion It is also true that the xeix obviously 
seious eystadenocaicinonia behaves in a malignant fas non 
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fluid is aspirated from cy she ox anan tumor and it is of the serous txpe, the fluid 
will be a transudate, and if it is pseudomucinous in nature it will be viscid 
and slimy The dvsgerminoma is a rare tumor, often large, unilateral, and 
rather soft Its external surface mav suggest com olutions of the brain The 
Kruhenberg tumors, invariably bilateral, retain the shape of the ox ary, do not 
reach a large size, and are quite firm In a woman under 45 y cars of age with 
bilateral ovarian tumors, a careful examination of the gastrointestinal tract 
particularly stomach, is indicated At times a unilateral ox anan tumor max be 
removed in the operating room, sectioned b\ the pathologist, a frozen section 
done, and the decision as to further treatment be made on the basis of the 
pathologic findings 

SjURfery — W ith a fibroma thecoma Brenner tumor, or cxstic teratoma a 
conservatix c surgical remoxal of just one ovary is sufficient treatment In the 
benign pseudomucinous tumor remoxal of the entire ovary is indicated 

The treatment of the serous cx st adenoma is slightlx more difficult for these 
tumors are bilateral in oxer one half the instances If thex arc not obxiouslx 
bilateral at the time of operation and onlx one ovao is remoied, it is not at all 
uncommon for tumor to appear in the opposite ox ary A unilateral apparently 
benign tumor xvarrants conserxatixe surgery with eonscrxation of the opposite 
ox an particularly in the voung patient An obxiouslx malignant tumor dc 
mands the most radical approach with h'sterectomx and bilateral salpingo 
oophorectomy If bilateral tumors of the serous xarictv arc clinically malignant 
then a radical hysterectomy and bilateral salpingo-oophorcctomx are obxiouslx 
ncccssan 

If the tumor is a dy sgcrimnoma or an arrhenoblasloma then in most in 
stances a radical rather than conscrvatixc approach is indicated Knflen 
berg tumors which are diagnosed at operation do not justify any surgical inter 
xentton A questionable sarcoma should he treated In the most radical surgery 
It is true that in spite of the clinical history and a careful examination plus 
all the other possible diagnostic procedures it max be impassible to determine 
the tx pc of tumor In this instance, the surgical treatment depends on the train 
ing and judgment of the surgeon and pathologist m attendance 

KorNTGESTUnRArT — Postoperative radiotherapy is not indicated for anx of 
the benign tumors such as thecomas, Brenner tumors fibromas cvstic teratomas 
and serous or pseudomucinous adenomas If the entire surgical remoxal of a 
primary malignant tumor has been accomplished postoperative radiotherapy 
does not improve the results 

H is unfortunate that ox anan tumors arc so often grouped together in the 
literature xxithout regard to their pathologic type Tins is particularly re 
grot table m xicu of the fact that the individual txpes xarx considerably in their 
response to irradiation 

The dvsgerminoma is apparently very radiosensitive and therefore if there 
is anx question as to whether it ha® been completely removed at operation, ir 
radiation is indicated Ofcnctricr Morcton) There is some cause to bebexe 
lint granulosa cell tumors are also radiosrnsitixc so that if these tumors have 
not been completely removed if it is impossible to remove them or if recur 
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a large in ermediate unpredic ab T e c-oup s^me of wh.ch an pear autr-*' ouablv 
malismnn* and behave in a Kniun fasnion. ai d vice versa. 

Tay]o~ reposed sxtv three ea*es or p*>m!Iarv serous, adenocarcinoma with 
nine Sve-vear cores and twenty nine coses ot pseudomucin oua ademvamcomas 
with five five-year cores. There were six*v- patients with papiUar- evs*adenomas 
ot the o-arr between l q lO and 1 Q 35 not one oi wnom had a recurrence Four 
oi these ew'adenomas had pen oneal implants at the tur« oi ope rati n and < 1 * 
wore called cancer bv the pa t ho T ogt» # Twentv six oi the were bo-derlzr^ 
lesions but it some of them were classified as malignant tee fiv^ve^r sum’ll 
lor cancer of the ovarv wo old become much hiener Tavlo- divided hi* patients 
with ovarian carcinomas into three croups In Group I m which i wa* pcss’b'e 
to do complete surmcal removal twentv oi fonv tour were cored. In Grouo II- 
m which onlv partial surgical remo-ul could be don<* two of fu*v were cured 
In Group III in which explo-a ion a 1 one wm> possible twentv nine were ex 
plored and none was cured. 

Ot 100 cases oi ovarian tumors reported bv Kerr and Ems*em. zun*tr fire 
were malum ant and were treated bv sureerv and postoperative irradiation 
There was a 40 per cent five- rear surmval tor'v-eigh* pat ents died m+hm three 
vears afte- madia ion and thirtv *kree ox these died in the firs* eig** *en 
months There were rice who di°d between three and five vears after treatment 
Kerr and Fins em divided their cases into tour gn>jp> In Group I in winch 
the pnmarv tumo- couM he removed, there were twentv-one patients ten o 
whom survived over five vears. In Group II in which it was no' possible to re- 
move all oi the tumo- there were lor^v-eight patients with eighteen survivals. 
In Group III there were ei_ht ca>»^, reprreentmg recurrence oi malignant tumor 
following operation or irradiation and onlv one patient survived over five vears. 
Group IV cons*s*ed oi seventeen ab«olutelv inoperable casfe. onlv three pa 
tients ot which survived five vears 

There are -some o'her findings which do have a bearing on the prognose. Ii 
the carcinoma is oi the vanetv and contains psammoma bodies the p-ou 

no<us is enhanced (Healv) Ii the carcinoma is bilateral the p-ognesu much 
worse Cenamlv m a great manv ms'arrvs the extent oi the tumo- wh*n fire* 
seen de f e-mmes the pregnos.? An unsaccessiullr treated carcinoma ot the 
ovarv usuallv causes death within the fire* two vears oi operation The f ve 
rear survival vanes irom 10 to 40 per cent 
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CAlsCINOMA Ol Till. 1ADOMI7FKU3M 
Anatomy 

The uterus is a pear shaped mu c eular organ, Eighth flattened micro 
I>f>»tenorlt situated m the midlmc of the female pelt is bet" ten the Madder 
and the rectum It js about 7 r > cm long nnd r i cm uide The uterus ts attached 
to the litoral at nils of the pelt is lit means of the hroid ligaments anterior)' 
ht the round ligaments nnd posterior)' bt the uterowral ligaments The 
"alls of the uterus are largely composed of thick liters of muscular fiber* An 
tcnorli the uterus is in almost direct relation to the Madder, posteriori' it is 
in eWe contact with portion* of the small mtrstme nnd with the rectum The 
uterus mat l*c dtuded into the /undiis or superior portion the corpus or inter 
mediate s» etion, and the cm ir or loner portion 

Tic uterine cauls is a triangular space whirl* extends from the ce rural 
canal to the luha! orifices (cornua) This cauti is lined l>t the {tulometnum 
n riuroux membrane of simple columnar epithelium containing mimcrom Omd* 
whwlt extend deeph into the thiel ness of the innate The endomi trinm is about 
~ mm thick at the fundus liecomng thinner on the corpus nnd still tlunmr 
<0 r » mm ) us it npproarhfs the ccrux U tie cmhverueal canal the endo 
nclnun Ixxromcs smooth and more resistant The endometrial mucous mem 
brare undergoes ii*it«iobvc ht j* rjdasta and ts periodical!' eliminated during 
triers* niaDon 

Lymphatic* -—Tl c u'rrus has J'ucril intcrnmumimeatim, hniplintm 1 et 
worl s w) mb run m tl e mucosa muvuhns and t!ie vun s and s dn r<,u< ores* 
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os and ictention of fluid In 1115 about nutating effects on the mucosa Minch could 
lead to abnormal cell giowth and the pioduclion of caicmoma (Healv) Crossen 
believes that as a mle patients with caicmoma of the endometiium have had a 
late menopause The pin siologic limits of the menopause ai e difficult to establish 
The age at cessation of mensti nation is of 1 dative value, but a eompanson of 
the given ages at tins pin siologic point does not leveal but a slight difference 
between women with caicmoma of the endometiium and those affected with otliei 


ADENOCARCINOMA of the ENDOMETRIUM 

( 94- coses) 



conditions (Table XLVI) Caicmoma of the ceivi.x is seldom 
nullipaious ^ omen, but caicmoma of the endometiium is 'eiJ 
m women who have home no cluldien Twenty-seven (28 P« 
nmety-foui patients with ememoma of the endometiium ia nev 

dien (Table 5LVIII) , e of utenne 

The liteiatuie contains a vanable but consistent!) high me! e jj asson 
myomas coexistent with, carcinoma of the endometrium ( ° rlls ’ ooeiated on 
found an incidence of 36 per cent of uterine myomas m 590 patients opeiat 
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(he latter receive the l\mpli from the others, thereby becoming a point of origin 
for the collecting trunks The collecting trunks originate in the literal borders 
of the uterus and group themselv cs into three main pedicles (big >G>) 

1 The utero oianan pedicle starts below the uterine tube and travels in 
the broad ligament until it reaches the lulum of the ovarj Here there are wide 
anastomoses with the Ijmphaties of the tube and ovarj, and the) proceed to 
the preaortic and latcroaoriic l)mph nodes on the left and to the precaval and 
latcrocaval ljmph nodes on the right 

2 The external iliac pedicle contains a lesser number of trunks which fol 
loiv a transversal direction outward and end m the Ivmph nodes of the external 
iliac group 

3 The round ligament pedicle is composed of a smalt number of trunks 
which follow the round ligament from its insertion in the uterine fundus to the 
inguinal canal and end in the superficial l>mph nodes of the inguinal region 

Consequent!) the Emphatic, drainage of the bod\ of the uterus ma\ finallv 
terminate m the para aortic, paracaval, the external line and the inguinal nodes 
(Tcstut, Korn itre} 

Incidence and Etiology 

Carcinoma of the endometrium is much less frequent than e ircmoma of the 
cervix In our hospital there is approximate!! one carcinoma of the endo 
mctrium for even fvu carcinomas of the ccrsw and at the Ponds die State 
Cancer Hospital a relationship of one to five was also reported b> Meigs A 
smaller proportion of carcinomas of the endometrium has been reported from 
other institutions 

Carcinoma of the endometrium usual!) appears in aged women Masson 
studied 732 eases, of which 75 per cent were 50 jears of igc or older Onlj one 
pitnnt was below 30 )tars of age, and onlv 3 per cent were between 30 and 30 
scars There is a definite variance in the age incidence of carcinoma of the 
endometrium and carcinoma of the cervix (fig 5G6) M'c have also found a 
difference m the proportion of Negro women who have carcinoma of the cervix 
(10 per cent) and those with carcinoma of the endometrium (5 per cent) 

The overwhelming majoritj of carcinomas of the endometrium develop 
after the menopause In mnct\ four cases seen at the I His I ischcl State Can 
ccr Hospital during its first six > ears, onl> six developed befor* cessation of 
menstruation (Table MAI) It is possible that the obliteration of the cervical 

Taoix \I I CoufArt on or Acr at Cessation or Menrttuation in V apiois Conditioys is 
PAT irsTs at I uis Fisc net, hr ate Camtt IlosmAt, (Notf buoiitiy Greatep 
Incidence or Late Menopaise Auono I aticats With 
Cvtcinoma or > ndometfh m) 
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os and letention of fluid bung about nutating effects on the mucosa which could 
lead to abnoimal cell giowtli and the pioduction of caiemoma (Ilealy) Crossen 
believes that ns a nile patients with caicinom.i of the endometinim have had a 
late menopause The pin siologic limits of the menopause aie difficult to establish 
The age at cessation ot mensti nation is of lelatnc value, but a comparison of 
the given ages at this pin siologic point does not lcveal hut a slight diffeience 
between women with eaicmoma of the endometinim and those affected with othci 
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conditions (Table XL VI) Caiemoma of the cervix is seldom 1 “ 
nullipaious women, but caiemoma of the endometinim is veiy lequen » 0U1 
in women who have home no children Twenty-seven (- pei ee e j 11 i_ 
ninety-fovn patients with cjcinoma of the endometinim ia never 

dien (Table XLVIII) of uterine 

The liteiature contains a vanable but consistently high incl Masson 

myomas coexistent with carcinoma of the endometrium ( ® ms > uerated on 
found an incidence of 36 per cent of utenne myomas m P a i 
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Table XLVU Coupapisoii or Patients at the Ellis Fischel State Cancer Hospital 

SUFFEFINq FROM DIFFERENT CONDITIONS IN RFIATIO I TO TlIEIP WEIGHT (NOTICE 

High Pfopoftion of Obese Patients Among Those With 
Cafcinoma of Endometrium) 



MJMBEP 

OF 

CASES* 

VV FIGHT IN FOUNDS ON ADMISSION t 

UNDER 

100 

100 149 

150 199 

«.oo 

OR MORF 

Adenofibromas and chronic mastitis 

10a 

7% 

71% 

19% 

3% 

Carcinoma of the breast 

377 

8 % 

57% 

30% 

5% 

Benign gynecologic conditions 

188 

4% 

co% 

30% 

6% 


417 




5% 

Carcinoma of the endometrium 

91 

2% 

42% 

se% 



•Only ca es with the necessary data are Included 
t Percentages have been rounded for clarity 


for carcinoma of the endometrium Some authors bcltc\e that the trauma of 
pre existing myomas may be a factor in the production of carcinoma of the 
endometrium 

Patients with carcmomi of the endometrium present a high incidence of 
obesity (Table XLVXI) diabetes, and hypertension These factors have been 
incidentally mentioned m the literature but they have not been widely noticed 
and recorded Hoffman has stated that ovcrnutntion is an underlying cause of 
cancer, Dublin found an increased mortality from cancer with the increase m 
weight of life insurance policv holders Tannenbaum concluded that a correla 
tion between weight and cancer exists for some types of tumors but not for all 
Moss made a special study of this subject m our hospital and found that over 
60 per cent of the patients with carcinoma of the endometrium presented heavy 
weight lateral body build The incidence of diabetes was found to be very high 
of his twenty three patients, five presented a relatively severe diabetes, four 
were moderate diabetics, and six had a mild diabetes Of these twenty three pa 
tients Moss found a family history of diabetes in four md an abnormally high 
blood pressure in eighteen 

The relation of carcinoma of the endometrium to endometrial hyperplasia is 
debatable Undoubtedly, hyperplasia of the endometrium can coexist with 
endometrial carcinoma and Novak believes that transitions between the two 
can be demonstrated In 104 cases of adenocarcinoma of the endometrium he 
found twenty five with coexisting hyperplasia TcLindc has pointed out that 
there is no absolute criteria for the diagnosis of hyperplasia Ho studied the 
material of Novak and lui and found the interpretation of these authors more 
liberal than his own TeLindc also pointed out that if hyperplasia is a pre 
cancerous lesion a parallelism between the age incidence of hyperplasia and 
carcinoma should be expected On the contrary, the incidence of hvperplasia 
of the endometrium decreases and the incidence of carcinoma increases after 
50 years of as,c Payne studied 534 patients with endometrial hyperplasia, of 
whom 496 were premenopausal and 38 postmenopausal The incidence of co 
existing carcinoma and hyperplasia was 2 4 per cent and was five times more 
frequent in the postmenopausal group than in the premenopausal group 
Taylor reported 85 cases of endometrial hyperplasia, 2 of which had developed 
into adenocarcinoma, but in both instances the apparent transformation was 
due to failure to detect the carcinomas on first examination 
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Estiogen-seeieting ovarian tumois aie not infrequently accompanied b\ 
caicmoma of the endometiium Theie is a lngh conelation between thecomas 
and granulosa-cell tumois of the ovary on one side and endometrial hyperplasia 
and adenocaicmoma of the endometiium on the othei side Most authors agiee 
that the Inperplasia m these cases results fiom unopposed estrogenic effects, 
and since the hypeiplasia is consideied as pieeancerous, it is easv to understand 
why an e\eess of estiogens is consideied as a cause of the coexistent carcinoma 
of the endometrium which is sometimes found m these cases But carcinoma of 
the endometiium has occui led m suigically castiated women Smith reported 
3 cases oceuning fifteen ceais aftei bilateial oophoiectomy This means that 
the dneet lelationslup of estiogens and caicmoma is still an open question 
(Ingraham) McGoldnek collected foit\-six cases of thecci-cdl tumor of the 
oicny, thirti -six of which piesented hvpei plastic changes of the endometrium 
tlui tv-two of these aftei the menopause Theie weie five coexistent endometrial 
caicmomas m the postmenopausal gioup Gianulosa-ccll tumois of the oian 
mav also be associated with adenocarcinomas of the endometiium and thei 
\eiv fiequently show endometnal In perplasia (Ingiaham) Theie is on lecoid 
a case ot gi anulosa-eell tumoi with coexistent caicmoma of the endometrium 
( Stohi ) m which the caicmoma disappeaied aftei suigical removal of the 
granulosa-cell tumoi Theie is some question, howeiei, as to whethei this was 
a tiue carcinoma oi maiked endometnal Inpeiplasia The same doubt mai ie 
extended to the authenticity of some cases of coexistent caicmoma of the enco 
metnum and estiogen-seeieting oianan tumois 

Caicmomas of the endometiium may anse fiom pie-existmg endome ria 
polvps (Lseki) Saicomas of the uteius aie lathei mfieqnenth ohsene , ma 
mg up onlv about 4 pel cent of all malignant tumois of the uteius 3 >c' 
found in patients 40 to 60 leais of age A high piopoition of saicomas anse 
from pie-existmg leiomvomas (Masson) 


Pathology- 

Gross Pathology — Endometnal caicmomas aie usualh flat, ceheh I 
aiming from the walls of the coipus, fiom the fundus, oi m the mgion o 
cornua Sometimes they appear pedunculated The lesions aie us ‘ t j )( ^ 

cncumscnbed and glow toward the endometnal cavity, iut in sorr *® . ]X 
aie diffuselv mfiltiatmg By direct invasion the tumoi may ulcel ® in . 

and extend to the yaginal foinices It may also nnace ie mv Invasion 
cieasmg the size of the uteius and producing necrotic exeaia 0CCUI 

of the seiosa, the paiametna, bladdei, and small and large mtesti 

in adianced cases . „ ,, tulips may 

Extension of the tumoi to the legion of the coinua and Fa P t0 

lesult m direct imasion of these structuies oi m a tumoi cm io 

a separate giowth (Lynch) , „ n(lome trium on 

Ciossen has pioposed a classification of carcinomas 
the basis of gross and micioscopic pathologic findings <] |C 

Stage 7— The tumor is limited to the surface and lias not vet 
muscular layers (Fig 567) 
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Suffering Feom Different Conditions in Pelation to Thfip Weight (Notice 
High Pbopoptton op Oblse Patient 1 ' Among Those With 
CAPCINOMa of ENDOMETrrcil) 



NLMBET 

OF 

CASES* 

WEIGHT IN FOUNDS ON ADMISSION t 

PNDEP 

300 

100 149 

150 loo 

200 

OP MOPE 

Adcnofibromas anil chrome mastitis 

10a 

7% 

"1% 

19% 

3% 

Carcinoma of the breast 

377 

8% 

57% 

30% 

5% 

Benign gynecologic conditions 

18S 

4 % 

G0% 

30% 

0% 

Carcinoma of the cervix 

417 

10% 

01% 

24% 


Carcinoma of the endomefnnm 

91 

2% 

42% 

■SC% 

#0% 


Only cases with the neee sary data are included. 
tPercentaj.es have been rounded for clantj 


for carcinoma of the endometrium Some authors believe tint the trauma of 
preexisting mvomas may be a factor in the production of carcinoma of the 
endometrium 

Patients with carcinoma of the endometrium present a high incidence of 
obesity (Table XIAII), diabetes, and hv pertension These factors have been 
incidentally mentioned in the literature but they have not been wndelv noticed 
and recorded Hoffman has stated that ovcrnutrition is an underh ing cause of 
cancer Dublin found an increased mortality from cancer with the increase m 
weight of life insurance policyholders Tannenbaum concluded that a eorreh 
tion between weight and cancer exists for some tvpes of tumors but not for all 
Af oss made a special study of this subject in our hospital and found that over 
CO per cent of the patients with carcinoma of the endometrium presented heaw 
height lateral body build The incidence of diabetes was found to be sen high 
of his twenty three patients, five presented a relativelv severe diabetes four 
Were moderate diabetics, and six had a mild diabetes Of these twentv three pi 
bents, Moss found a family history of diabetes in four and an abnormal^ hieh 
blood pressure in eighteen 

The relation of carcinoma of the endometrium to endometrial lnperplasia is 
debatable Undoubtedly, hyperplasia of the endometrium can coexist with 
endometrial carcinoma, and Novak believes that transitions between the two 
can be demonstrated In 104 cases of adenocarcinoma of the endometrium he 
ound twentv five with coexisting hvperplasia TeLinde has pointed out tint 
icre is no absolute criteria for the diagnosis of hyperplasia He studied the 
material of Novak and "iui and found the interpretation of these authors mon 
i eral than his own TeLinde also pointed out that if hvperplasia is a pro 
cancerous lesion, a parallelism between the age incidence of hyperplasia and 
carcinoma should be expected On the contrary, the incidence of hvperplasia 
jjq le en domctnum decreases and the incidence of carcinoma increases after 
wh^j 5 3 ° e '* >a ^ ne studied 534 patients with endometrial hvperplasia of 

exist 0 ' Tcre premenopausal and 38 postmenopausal The incidence of eo 
fre ln ” carcinorna an d hyperplasia was 2 4 per cent and was five times more 
Tav\ UCD m P° s t men0 P a usal group than in the p remen op msal group 
into ° r , re ^ Qr * C( ^ cases of endometrial hyperplasia, 2 of which hid developed 
d\ip t* en ® carcin °ma, hut in both instances the apparent transformation was 
o ai tire to detect the carcinomas on first examination 
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Stage II — Tlieie is definite involvement of the nniseulai layeis but it is 
limited to the liinei half of the myometimm (Fig 568) 

Stage III — Theie is extension to the outei half of the muscular layers 
including possible invasion of the seiosa (Fig 569) 

Stage IV — There is extension of the tumor outside the uleius m the para- 
metinun, oi theie is an opeiable metastatic implant m the ovary This maj 
include liiflammatoiy adhesions to the intestines oi bladdei m which microscopic 
examination has eliminated the possibility of caicinomatous invasion of such 
oigans (Fig 570) 


Fig 



(Stigo v 


Stage F— There is extension to adjacent lemovable °rg an s, the car 
emomatous invasion of such oigans to be venfied mici oscopica y ® } j ]0 

Stage FI— Theie is regional extension or distant metastases ey 

scope of surgical removal (Fig 572) nneiable cases 

This detailed classification may be veiy usefully app tumors 

It has a disadvantage in that it loses most of its ment when app ^ ob _ 

which have received extensive lriadiation before hysteiec omy 
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Sarcoma s usually aiibe in the center of leiomyomas Ileic the benign turnor 
becomes soft and grayish -white In a group of fifty sarcomas i eported by Novak, 
thirty-nine aiose fiom myomas and eleven arose from the uterine wall The;, 
may also arise from the endometiium (Fig 573) 

Mltastatic SrniAU — Lymphatic metastases iiom caicmomas of the endo- 
metrium usually do not appeal until the disease is moderately advanced They 
involve the external iliac and para-aoitie chains and also the inguinal lymph 
nodes Retrograde metastases through the vaginal mucosa may lesull in meta- 
static implants in the lower thud of the vaginal wall and vulva Distant rrietas- 
tascs are observed in advanced cases and may be lound in the liver, lungs, brain, 
and bones Sarcoma's metastasize widely through the blood stream, most corn 
monly to the liver and lungs 



MicroBcopic Pathology — Whether carcinomas of the cndomtriurn 
or not from pro existing hyperplasia, the fact is that the two aic o ,pj |C 
ated, and for this reason it is important to be able to differentia c ‘ jjdnng 
term endometrial hyperplasia was introduced by Novak m • >< . j 

a difference with the so-called endometrial hypertrophy w »c 1 was ° r0 _ 
be another entity In endometrial hyperplasia there is maria ' ga < ^ 
liferation The glands may be lined by several layers of rr s, an drJat«i 
even be some invasion of the muscle The deeper glands may chi(~ c 
tion which gives it a typical appearance that has seen ca ' jj ]t j t rrn 

endometrium” by Novak (Fig 574) Hcrrell and Broilers I , (on 0 f 

cystic endometiium, and in then opinion suddm Jim. 

the ovarian tissur is usuallv acrornpanied by atrophy of lf ‘ 



CANCER OF FEMALF GFMTAL OPCAInS 


833 


viouslv cannot be used for the inoperable cases, which constitute a sizable num 
ber of all cases of carcinoma of the endometrium 

A small number of cases (about eight j file) have been reported m which 
carcinoma arose from a poljp Tahlund, m a studv of 236 cases of postmeno 
pausal uteri, found an incidence of poljpi ot the endometuum which was roughlv 
eight times greater m tlie Cdses which had carnnoma than m those without dis 
case Polyps arise near the region of the cornua and are often observed after 
the menopause The} are nsualh well vdsculinzed and maj overlie a sub 
mucous leiomjoma 
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ever, many an cndometnum icnioved after menopause histologically resembles 
that found m an actn c period of menstrual function (Novak and Richardson) 
In 236 cases of postmenopausal uten studied by Fahlund, 41 per cent of those 
which contained caicmoma of the endometimm piesented *an atiophie endo 
metiium, while only 16 pci cent of those without caicmoma had an atrophic 
endometiiuni Appio\imatelv 42 pei cent of the cases with caicmoma showed 
no cystic changes, while onlj 20 pci cent of those without carcinoma showed no 
ci Stic changes 

As a lule, pine endometnal lij pet plasm is not difficult to differentiate from 
adenocarcinomas of the endometnum The hjpciplasia presents a veheti 
thickened endometinnn which maj involve the entire cavity but stops abiuptlv 
at the internal os Micioscopicalh, unlike caicmoma it shows no aicas of necro- 
sis and it ie\eals aieas of Jnpeiplasm of both the stioma and the glands with 
numerous cjstic aieas (Fig 575) In a vciy limited number of cases it ma) 
be difficult to distinguish it fiom caicmoma 

The giading of caicmomns of the endometimm piesenfs definite difficulties 
because it is not unusual to find diffcient dcgiecs of diffeientiation m seveial 
scpaiate specimens icmo\ed These tumois should be giaded according to 
the most malignant raiiation The classification of Ilealy and Cutlei is excellent 
They divided the cases into foul gioups to lepiesent giadmgs of potential 
malignancy 

Guide I Papillaiy Adenoma Malignum — The giowtli is superficial an 
entnely papillaiy The ceUs aie not atypical and theie is no infiltration This 
is the least malignant of the group Some cases have been lepoited cme } 


simple cuiettage , 

Giadc II Adenoma Mahgmnn —There is maiked enlargement ot ' 
utenne glands which aie tin own into folds to foun papillae ie nl ' c 
lnpeichiomatic and mitoses may be abundant The cells siou m 
tendencj to foim solid masses oi to mfiltiatc the stioma (Fig 1 ) 

Grade III Adcnocai cinoma — The tunioi forms solid masses of ce 
cords and columns with loss of polanty and mfiltiation o tie siorn 
cells are fanly atypical, but the glandulai aiiangement is mam ame 

Giade IV Embiyonal Anaplastic oi Diffuse Caicmoma— Tlieie is co 
plete loss of polanty and of glandulai arrangement The ce s are ’ r ], ec j 
polj hedial, and closeh packed and grow- in sheaths or coi s cl rain 

signs of anaplasia, no diffeientiation, and abundant mi oses lc rvr> 

be difficult to diffei entiate from anaplastic epideimoi caicinomas 0 nnxed 
To these may he added the rare adcnoacanthoma 
features of epidermoid carcinoma and adenocarcinoma ie 110 t 

morphologic classifications such as that of He} man an eu c 


practical , . tliey 

Soi comas arise most commonly from pie-cxistmg leiomjona , ^ 

can derive fi om any mesodeimal tissue such as smooth mlisc ^ S° or Tan’t-ccII 
connective tissue Designations such as round-cell, spin ' 



cvmtp or muir cvmt« oncivs 
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Clinical Examination — Before an examination is started a careful men- 
strual history should be recorded, the absence or piesence of pam and its 
charaetei, as veil as other symptoms should also be investigated It should 
not be foi gotten that obese multipaious patients presenting diabetes and hvper 
tension frequently develop carcinoma of the endometrium 

A thorough bimanual examination should be done in an attempt to estab- 
lish the size of the uterus and its mobility Because of obesity, the palpation 
may fail to reveal the actual size of the uteius or it mav be handicapped be 
pam 01 lack of cooperation on the pait of the patient In such instances an 
examination under anesthesia may be indicated The examination moreover is 
useful to establish the differential diagnosis with oeanan tumors 

In the majonty of cases of eaicmoma of the endometrium, the cenix 
shows no involvement, but m some instances there may be an ulceration extend- 
ing to the vaginal ee alls Betrograde metastases of the vaginal wall, particularly 
aiound the urethra, may be detected In general, the parametria will not be 
found mvaded except m very advanced eases 

Biopsy — In most instances a diagnosis is only possible after dilatation of 
the cervix and curettage of the uteiine c-avitv There should be no hesitation 
in cai rying out this procedure in all eases of unexplained postmenopausal vaginal 
bleeding It should be kept in mind however, that this method carries some 
dangei of perforating the uterus A cuiettage of the uterus should secure ti 
sue from the fundus corpus, and endocemx, tissues xv Inch should be ep 
sepai ately if possible 

The pathologic studv of eagmal smears has been proposed as a means ot 
diagnosis (Papanicolaou) But the study of vaginal smears, while relatne 
simple, is time consuming and lequires consideiable experience in mterpretati^ 
(Gates, 1945) It has been claimed that \agmal smears mav be positne in case- 
where a cuiettage is lepoited negative but these ca^es are few ^Vit i ^ 
bleeding, a cuiettage of the endometrium is a consideiable more adequate - 
nostic pioceduie Ceivical smears aie probablv indicated ant j 

stneted to studies of asymptomatic women in whom a routine i a a ^ 
curettage is not justified The procedure may become cere useiu 
exammations for pmposes of detection of eailv carcinomas 

Clinical Classification — A cbnical classification of carcinoma of * o - 
metnum (comparable to the League of Nations classification °i j- 2r 

the cervix) is desuable, but although sec oral have been sugge- e 1 cervix 
uom bemg as xaluable m the prognosis as the one for carcinoma o cn£ j 0 
Healy has pointed out that uterine enlargement m carcinomas ^ _, c „ 
metrium has prognostic significance cchen ladiotherapc a one is in ue.v 
But the evaluation of the size of the uterus is a relatice one, par ic * n nd 
of the fact that leiomeomas often accompany these tumors 
Fricke liace proposed a purely clinical classification in four sti-cs 
Stage I — Uterus not enlarged and movable 
Stage II — Uterus enlarged but mocable 
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snrcoma nrx not justified Iterate the' «b not indicate histoticnoMs It is true 
tl it in nnn\ instances the rxtcnsiac ^rowtli of the tumor Ins blotted out ana 
Hnnec of (htemnnuu hisbuenosts hut the nnjnnta nr» h 10 in o«w returns 


Clinical Evolution 

lari' sun pin ns of carcinoma of the cmloniftrium inns not Ik* undid' 
nnrl cd hut taeausc the\ most mmmonla occur nfkr the muiopaus the' cause 
immediate nhnn Tin. most cv union cirh sun of dis<ase is a slight tai'mmf 
U(<d\nt], which nia' remain minimal hut also mav l>c slortl' followed h' n 
marl rd htm orrha q( Wafers tlui hnryr, extra rods malodorous is nt tunes jara s 
< nt nnd is a 'or' sumfbanl sun of tl e iiw av In some instances there mai Ik 
spontaneous dimi nation of smill fragments of friable tumor Complaints of 
tirntfriuf paint are often due to retention of Mood or fluid nnd to the restiHimr 
uterine mu! net ions Va*n is not an earla umplo n When it appears it is per 
sis*rnt and progressive spnadint, from the lumbar n turn nround the loner 
al*diiinn "t d ndiatuu to tli hips nnd thuhs l rmoro sunptoms nra sddo i 
pnsuit end eornprcssion of the ureter and einurreij nre bss frequent!' observed 
than in eareinom of tlie etraix Cmufipaftan is caused bv mechanical pns 
sure ovi r the rrct<isi(.motd when the tumor!** mines voluminous 

'!« si carcinomas of the rndnmririum ebaolop «hmla nnd i\»n thom.li the 
di < si mav !*e muaibr-bla rdvanerd tie patnul* mav niraiao for 'ears In 
a pI'k r <,<**>*1 tuier-1 mnditi >n loom uni l*o pnsuit in nnrhrdla h! reditu, 
tu non Death often occurs a puisNjumet of lieinorrl au* finrourofT in n 
studi of 1 10 car* it masoftlu endo utriun found en unusuaIJa hurli |*crrcnt-pc 
"ith tie as* tr-s M-m* o ir third of hu eases! The naj »rita of these wrre 
\a inn! vulvar in uit al ml mtr nl*di nmal rnctas’as s but there vrerr 
fo ir ri«i of pnlnonan to l"atav% tun of intracranial rid "stases nnd one of 

1 f i~< \ " es 

v ircccto i dead p si r id r u di d ir K i < r Mudim. after thra mva.le 
tl r r nl a a 'nun \d'nne«| r s s air eer , «*nm 1 ba s a ri pun (, neral 
i at» i o f ll r di A h I i rc ei u« \ tl ati tu ramt o na 
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Stage HI — 

a Uterus not enlarged but with limited mobility and infiltration of both 
parametria 

b Uterus enlarged and fixed with infiltration of an entire parametrium (out 
to the pelvic wall) 

c Uterus enlarged or not with involvement of the cervix with or without 
vaginal invasion 

Stage IV — Uterus enlarged and fixed, evidence of extrapelvic metastases 

In cases which are being curetted it is of value to make note of the dimen 
sions of the uterine cavity This additional information may aid m the classifi 
cation (Miller) 

Differential Diagnosis — Speculum examination easily rev eals those cervical 
lesions which may cause vaginal bleeding ( carcinoma of the cervix, cervical 
polyps) A thorough bimanual palpation, particularly if it is carried out under 
anesthesia, can reveal the presence of an oianan Junior A dilatation of the 
cervix with curettage of the endometrium facilitates the diagnosis of endo 
metritis, pvometra endometrial hyperplasia, and endometrial polyps Sub 
mucous leiomyomas may also be diagnosed by curettement When sarcomas 
have invaded the endometrium, they too may be diagnosed from curettings 
The presence of leiomyomas which may be felt on palpation docs not eliminate 
an additional possibility of carcinoma of the endometrium The association 
of both is rather frequent (Marrin) 

Treatment 

In the past, three impoitant facts seem to have found wide assent in the 
treatment of carcinomas of the endometrium (1) that the best results are ob 
tamed when a hysterectomy is practicable, (2) that the results are considerably 
improved by preoperative radiotherapy, and (3) th it a large proportion of the 
inoperable cases can be cured by a skillful application of radiation therapv 
Ileyanan stands as a courageous lone dissenter To him radiotherapy is the 
treatment of choice and a hvstcrectomv should be done only if radiotherapy has 
failed (11 per cent in Ins series) He supports this view with convincing cx 
ccllent results m both the operable and the inoperable patients 

ItvmoTmRvrv — A preoperatne irradiation of the uterus is dcfimtelv 
useful Ilealy suggested that patients with adenoma malignum (Grades I and 
IT) he opented without previous irradiation but these cases arc very few and 
preoperatne irradiation is not necessarily contraindicated Consequently, it 
can be postulated that preoperative irradiation is indicated in all cases of car 
cinoma of the endometrium Preoperative irradiation diminishes considerablv 
the secondarv infection and tlic volume of the tumor, facilitating its extirpation 
and in all probabilitv diminishing the possibilities of postoperative recurrence 
and metastases 

The most widely used means of preoperative irradiation has been the mtra 
uterine curietherapy , but a thorough external pelvic roentgentherapy mav be 
cquallv valuable and mav be used to advantage ns an adjunct to intracavitary 
cunotherapv (Miller) When irradiation is not to he followed bv a hysterce 
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difteient techniques pioposed, lie concludes that Heyman’s method allows a 
bettei distubution of ladiations 

In judging the eftect of pieopeiative uradiation, the pathologic examine 
tion of the suigical specimen is of gicat value, but the conclusions reported m 
the liteiatuie on the basis of this stud}- aie confusing The fact that tumor is 
found lemaming in the uteius following pieoperative n radiation cannot be 
taken as a measuie of the usefulness of this theiapeutic step On the othei 
hand, the ability to find lemaming peisistent caicinoma depends on the thoiougli- 
ness of the micioscopic seal eh Obviously, a total disappeaiance of the tumoi 
cannot be expected when suigeiv is done immediately aftei completion of the 



irradiation, all tumois, even the most ladiosensitive, have a moic 01 ^ 

longed penod of latency befoie complete dissolution On t ic o io ‘ ^ 

hysterectomy done seveial montlis after ladiotlieiapy will show o vio 0 lt 
of recurrence if the amount of ladiations has been insu icien ^ of 

In general, however, the pieopeiative radiotherapy is given vi gj ice ] !a ,i 

totally sterilizing the tumor, and to delay surgery is not of 

has made a very thorough study of the effects of iadio leiapj coa „ u lation 
the endometnum He found almost constantly a plaquelike aie “ tnuI11) 

necrosis at the mtemal os, zones of hyalmization and edema 01 
and some degree of endometrial hypertrophy 
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tomj, the intracavitary curietherapy should be preceded by a thorough extern d 
pelvic roeutgeutherapj m older to insure, as far as possible, a homogeneous 
irradiation of the entire tumoi area Tina evtcrnal pelvic irradiation maj also 
be bcneficwllj used m the operable cases 

The intracavitary curietherapy ot the uterus affected by carcinoma 
ot the endometrium offers unquestionable difficulties In general, the uterine 
cavity is enlarged and the “tandem” containing the radium needles or 
tubes maj not occupj a desirable position in respect to the tumor In ad 
dilion, the development of tumor tow ard one side may greatly interfere with 
its homogeneous irradiation b\ internal sources of radiation Hurdon, Schmitz, 



He 5T8 — Tcchnirjup or radium application ip a carcinoma of the fundus by means of Schmitz ' 
\ haped applicator 


Martin, Kaplan, Crossen, and manj other authors bate suggested different arti 
facts m an eftort to soI\e this problem (Figs 570 577, 578, and 579) Friedman 
devised an ingenious gadget, the “hjstcrostat * which has value because of its 
adaptability to the different shapes and sizes of the uterine cavity (Fig 580) 
The simplest and most successful solution of this problem, however, ha been 
that suggested by Herman, who paths a -ramble number of “irradiators” into 
the uterine ca\it> until it is filled (I ig 581) Two sucli applications are given 
with a three wecU interval Hcynnn reports a scrj low incidence of perforo 
tions of the uterus These applications may be supplemented by a vaginal ir 
radiation with a special nickel plated brass holder containing radium tubes The 
‘packing method” m I£cj man's hands has given the best results to dale Nolan 
has done a thorough studv of the distribution of radiations m the pelvis with the 
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Sucgi cal failure, are usually due to vaginal recurrences or met istasev Tlic 
treatment of such recurrences is necessarily variable according to the case Hey 
man advises the Use of a “bracliyradium” treatment In means of a special ap 
plica tor (rig 582) Interstitial cunethcr ipy , especially m the form of >m 
plants of radium clement needles, may he used to advantage in certain cases 
as vaginal metastases are often the only mamtestation of the recurrent disease 
and their successful handling may save the life of the patient 



He 580 — Method or Intracavitary curl<*thcr«t i In carcinoma of the endometrium by means 
of Friedman a hystcrostot 

SuFGUtv. — An abdominal h)stercctomj with bilateral salpingo oophorec 
tomy is prcfcnble m the treatment of tumon> of the endometrium IToweier, 
a n-pnal hj*,terc' , tom> ma> be considered m some instances as a second choice 
U operation, as large a \agmal cuff os is possible should also he rcmoicd The 
operatise mortnbti saries grcatH hut ranges between 5 and 15 per cent 
There arc a few instances in which an operation without benefit of preuous 
ndiothcrapj ma\ be indicated 

A largt, number of eases of carcinoma of the endometrium, perhaps as man} 
as 50 per cent are found to be inoperable TJie moperobiliU mat he due to the 
extension of the tumor outside the uterus hut is most often caused bv saginaf 
extension or mUtstascs ^en often patients arc judged inoperable on the 
basis of olfcsit' , hjperfension or diabetes Sarcomas should !>c treated In a 
complete hrstcreclow} whene? er possible, without prewous irradiation 



CANCI It 


References 

ARNESON, A N Clinical Results and ITiitologic Changes Following Radiation Treatment 
of Cancer of Corpus Uteri, Am ,T Roentgenol 3G ‘1G1 17G, HUG 
BARNS, K II F Bari} Imohement of the Oxnries in Carcinoma of the Bod) of the 
Uterus, T Olist A Gxnnei Brit Bmp -18 lit 110, 1011 
BOWING, H II, and 1 RTCKU, It II Radium ns Adjunct to Surgorj in tlio Treatment 
of Carcinoma of the Fundus of the Utorus, Am J Roentgenol 2G 738 715, 1031 
COItSCADUN, J A An Ex, dilation of Radiation in the Treatment of Carcinoma of the 
Corpus Uteri, .T A M A 12G 11311138,1011 
CROSS17N, II ‘s Adi, imes in the Tri itinent of C nicer of the Corpus Uteri, T Missouri 

M A 37 37G3SG 1010 

CROSSFN. It T , and IlOllIlfe, T II Relationship of Bate Menstruation to Carcinoma 
of the Corpus Uteri, T Missouri M A 32 !G1 .103, 1035 

DUBBIN, B I Some \spects of Cnnecr Mortnlitx, Bull New York Acnd Med 8 GS7 
(,0S, 10 12 

1 \ ANS, N Miilignnnt Mxnmntn mid Related Tumors of the Uterus, Stirg, Gjncc A 
Olist 30 225 220, 1020 

EAIIEUND, G T R , mid BRODI RS, A C Fostmenopmisnl I’ndomotriuin and Its Rein 
t ion to Adenocareinoma of the Corpus Uteri, Am ,T Olist A Gjatc 51 22 38, 
10 It. 

I’RIBDMAN, M 1 he Trealiaeal of Ciirunomn of the Corpus Uteri, Radiolog) 35 <-8 38, 
1010 

GATBS, O , mid \\ ARRBN, S Tin Vaginnl Smear in Diagnosis of Carcinoma of the Uterus, 
Am T Both 21 507 (.01, 1015 

GRICOUltOlT, G lit partition topogrnpluqiie el dcliu d ’apparition dcs mdtnstnscs extra 
peh u lines dans lo miner no l’utirus, Bull Assoc Iran? p l’lttido du cancor 3U 
00 117 10)2 , _ , 

Ill VIA, \\ F, and CUTBI R, M Radiation and Surgical Treatment of Carcinoma oi 
the Both of the Uterus, Am T Olist A Gx»ec 10 157 ISO, 1930 
111 ABA , V I’ Radiation Thor ip\ of Cancer of the Corpus Uteri, in PACK, G I . nno 
ITAINGSI'ON 11 M ’I re tt me lit of Cimir mil Allied Di»cn«es, New lorn, 
in 10, Paul It Hooker Tin , \ol 2, pp 103G 1017 _ 

HBRHBBB, \\ 11 , rind BRODI I!S, A C Histologicnl Studies of Dndomotniiin During 

Various Finises of Mmstruiil Cxclo, Surg, Gxticc A Olist 01 /Jl <01, HJJo 
UFA MAN, T, Bill PERM ABE O, mid BDNNIIR, S The Rndimnhcnimot Experience 
AA'ith Rndiothernpx m Cmuer of the Corpus of tho Uterus, Acta radio) 22 li m, 

UFA MAN,' T , mid HI \M,R, S Further Expcriemo AA’ith Rndiothernpx in Cancer of the 
Corpus of tho Uterus, Ai tu radio] 27 !2S 331, 1910 
HOFFMAN F B Cam or and Diet, B iltimoro, 10 17, Williams A AA ilkins 
H1IKDON, 1 Cn liter of the Uterus, Bomlon, 1012, Oxford Unix ersitx 1 rcxi 

INGRAHAM, C B , BBACK, A\ C , and RUTBDDG11, E lx The Rotation hip of Gran 
ulosa Cell Tumors of tho Oxnrx to Bndomotrnl Cnrcinoma, Am ,T Obst ) 

ISI1KI, II ' Uekcr’ carcinomatosis Foil pen uiul Polxposo cnrcinomc, Arch f Gjnak 122 

KAPBAn!'Y i’ 1 Radiation m Cancer of the Corpus Uteri, Rndmlogx 39 135^43^^91^ 
BYNCII, R C, mid DOCKIIRTY, M B The Spread of Utcrino mid 0'»™ ' & obst 
AA’itli Special Reference to the ltolo of tho Inllopim lube, Surg, ) 

80 GO GT, lOn r n H\nr\ Am T Obst & 

McGOBDRICIx, J B, and Bapp, AY A Theca Cell liiniors of tho Oxarj, A 

G) hoc 48 109 1 1 0, 1011 , , f . uterus, South 

MARTIN, C B Radiation Tliornp) in Cnrcinoma of tho I nidus ot tno u 

M J 33 115 111, 1010 r „ - , ma57 1923 

MASSON, ,T C Sarcoma of tho Uterus, Am ,T Olist & Gxncc _ o 3 to 3, .7 1 G)ncc 
MASSON! J C, and GREGG, R O Carcinoma of tho Bocl) of tho Uterus, on h , 

A Olist 70 1083 1003,1010 XT T Med 233 11 17,1045 

MEIGS, J V Carcinoma of tho Endometrium, Noxx En P I o n<1 T ‘ l 01 ,J t \ Gxaoc 40 791 
M1BBER, N F Carcinoma of tho Bodx of tho Utorus, Am J Obst A U).io 

MIUUER 8 ,^ rfnnd HENDERSON, C AV Corpus Cnrcinoma, Am T Obst A Gjnoc 52 

MORRIN^K °C’ ^Carcinoma of tho Bod) of tho Utoius, S Clin North America -4 U ' 9 


of Gran 
A G) noc 


1181, 1941 


AA'ith Adenocarcinoma of 


MOSS, W T Common Peculiarities of Patients l _‘ Rmld Diabetes and Hyp° r 

motnuni AVith Special Roforonce to Ohcsit) , Bod) Build, niu 
tension, Am ,T Itoontgenol In pross 
JvTOLANj «T Porsonal communication 



CANCER 01 FEMALE GEN1TA1 OK GAN'S 


S45 


Prognosis 

Adenocarcinomas of the endometrium are very curable, according to Heal}, 
no institution should be satisfied with an overall five jear cure rate below 50 
per cent Histologicall} the adenoma malignum t> pe of tumor has the best prog 
nosis, whether it is treated bj surgerj or by radiotherapj 

Arneson summarized the results obtained in seventeen different clinics and 
found that ot 927 patients treated by hysterectomy alone, 57 per cent were well 
after fire jears A similar compilation nude bj Hej man show ed that of 744 
patients treated m four different clinics b> hjstcrcctomj alone, 53 per cent re 
mamed well five years 

The results of radiotherapy followed by hysterectomy have been ver} 
variable and the number treated by each author is v erj small Corscaden co! 
lected 598 cases from the literature, 292 of the patients (50 per cent) being 
reported well at the end of five years Although this compilation does not show 
a favorable balance m favor of the combined technique this mav be attributed 
to the fact that there is a tendency everywhere to treat in this fashion the more 
advanced cases within the operable group Miller reported on a series of mnetj 
six patients ui whom external roentgentherapy alone was used as a pr coper ative 
measure instead of or without additional, intracavitary radmmtherapy A 
total of sixty one patients (77 per cent) were reported living after five jears 
The results ot radiotherapy atone are surprising!} good, even m the m 
operable group Arneson collected 998 eases from the literature and found a 37 
per cent five year survival At the Radmmbemmet of Stockholm, Heyman 
treated 316 patients with his “packing method” of intracavitary eurietherapy 
and 183 of these (58 per cent) showed no recurrences withm five years, twenty 
two additional patients were cured by hysterectomy following failure of radia 
tions (a total of 65 per cent five year survivals) But unlike most other series 
Hevmxn’s includes a large proportion of operable cases Of 153 operable eases 
treated bv Heyman, 102 (66 per cent) of the patients showed no recurrences 
within five years, thirteen additional operable patients were cured by hysterce 
tomy following failure of radiations (a total of 75 per cent five year °urvivals) 
This substantiates Heyman’s prediction (1941) “Should we succeed per 
manentlv to obtain m our clinically operable cases by the packing method a cure 
rate of about 60 per cent, we would be justified in concluding that it is possible 
to obtain better results by radiotherapy alone than bv surgery alone ” 

It must be emphasized that the prognosis of carcinoma of the endometrium 
as a whole is a rather favorable one, regardless of methods of treatment Miller 
reported that from 322 patients who consulted at the University Hospital at 
Aim Arbor Michigan, a total of 301 received treatment, and of these, 194 
(CO per cent) were well and free of symptoms five years after 

The sarcomas which arise in preexisting leiomyomas of the uterus have a 
variable prognosis, depending upon their degree of differentiation and mitotic 
activity (Evans) Novak reported a senes of fifty patients operated on, fifteen 
of whom (30 per cent) survived five jears and twelve of whom remained well 
ten years 
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Fig f >S3 — Ynatomic sketch of a frontal section of the pchis illustrating relative position and 

size of the uterus 



Fis 584— SttElttal section of the pelvis demonstrntlnc the close relationship of the cervK to 

the bladder and rectum 
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CANCER OP THE CERVIX 
Anatomy 

The cervix, or lower portion of the Uterus, is a cylindrical structure which 
enters the vaginal canal at its superior extremity Normally the cervix points 
mfenorly and posteriorly The vaginal wall forms a circular cul dc sac around 
the cervix which is arbitrarily divided into four fonuces, one anterior, one 
posterior, and two lateral The anterior fornix is represented by a shallow 
fold The posterior fornix is the deepest The cervix has a central orifice, the 
external os, which, in the normal adult multipara is a transversal opening with 
an anterior and a posterior lip The external os gives access to the cervical 
canal 

The cervix is covered by a squamous epithelium which is a continuation 
of the viginal mucosa At the external os, however, this mucosa changes 
abruptly into an arborescent, more rugous epithelium which is characteristic 
of the endometrium 

The cervix, like the rest of the uterus is attached laterally to the pelvis by 
a thin clastic ligament, the broad ligament, which extends from the lateral aspects 
of the uterus to the pelvic wall and divides the pelvis into an anterior (vesical) 
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and a posterior (lectal) compartment (Fig 585) The broad ligament is formed 
b> two lajers of peritoneum which, descending on the anterior and posterior 
aspects of the uterus and tubes, come m almost immediate contact with each 
other (“The peritoneum hangs on the tubes as a tablecloth hangs on the 
line M ) Arising from the posterior aspect of the broad ligament there is a 
pedicle, the mesa otamnn, which supports thf o\ar\ The portion of the broad 
ligament which lies above the meso ovarium is called the meiowlpxnx and that 



FIs 85 — Trans\*r*e section of a p-\ran rtnpm and uterus shoeing division if the pelt Is Intf 
a vesical and a rectal compartment 



„ . t 586— Paramedian s ction of a broad ligament 111a tratine 1 roun 

Fallopian tube J ovary < the mesosalpinx 5 the meso ovarium and 6 the r 
parametrium 


which hes below the meso ovarium is the mesometnum or pai ametrium (Fig 
586) The parametrium contains a nch cobweblike subscrous adipose and con 
nective tissue which is continuous with that surrounding the uterus and the one 
contained m the utcrosacral ligaments It dso contains the uterine arterj, 
nerves and numerous lymphatics The ureters pass through the parametrium 
in a forward and inward direction and lie about 1 G cm lateral to the cervix 



85 





CANCER OF FEMALF GENITAL ORGANS 


849 


and a posterior (lectal) compartment (Fig 585) The broad ligament is formed 
by two laj ers of peritoneum which, descending on the anterior and posterior 
aspects of the uterus and tubes, come in almost immediate contact with each 
other (“The peritoneum hangs on the tubes as a tablecloth hangs on the 
line ”) Arising from the posterior aspect of the broad ligament there is a 
pedicle, the meso ovarium, which supports the o\ arj The portion of the broad 
ligament which lies abo'vc the meso ovarium is called the wtesosaZpina: and tint 



Fig 585 — Transverse section of a parametrium and uterus showing division of the pelvis into 
a vesical and a rectal compartment 



Fig 58S — Paramedian section of a broad ligament illustrating l round ligament 
Fallopian tube 3 ovary 4 the mesosalpinx S the meso ovarium and c the mesomctrlum or 
parametrium 

which lies below the mtsoo\anum is the mesomc/num or patamelnum (Fig 
5SG) The parametrium contains a rich cobwcbhkc subserous adipose and con 
neeti\e tissue which is continuous with that surrounding the uterus and the one 
contained m the uterosaenl ligaments It also contains the ntermc arter> 
nerves and numerous Umphatics The ureters pass through the parametrium 
m a forward and inward direction and he about 1 5 cm lateral to the cem\ 
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(Fig 588) The uterosacral ligaments are of lesser importance They are 
foimed by secondary pentoneal folds which extend from the posterior surface 
of the cervix and isthmus, follow an anteiopostenor direction, on either side 
of the rectum, and end on both sides of the first sacral vertebra The uterosacral 
ligaments contain some alveolar tissue, which is continuous with the parametrium 
at its base, a few arteries and veins, and some lymphatic vessels They are ven 
elastic structures 

Antenoily, the cervix is m close relation to the bladder, from which it is 
sepaiated only by a few millimeters of eelluloadipose tissue (Fig 584) Pos- 
tenorly, the cervix is separated from the rectal wall only by the posterior fornix 

Lymphatics — The lymphatics of the ceivix form a rich plexus This 
plexus is lateial to the cervix and may piesent nodularities which have been 
mteipieted as ventable lymph nodes (Lucas-Championmere) From this 
plexus the h mphaties gathei into thiee mam pedicles 

(1) The pieuieteial pedicle follows the direction of the uterine arterv, 
passes in front of the ureteis, crosses the internal aspect of the umbihcal ar- 
teiy, and ends m the middle and internal groups of nodes of the exteinal iliac 
chain This pedicle is designated as the puncipal chain of lymphatics of the 
cervix (Peiser, Leveuf) 

(2) The i ett out ctei al pedicle follows the course of the uterine vein, passes 
behind the ureter, and ends m one of the hypogastric lymph nodes near the 
uterine arteiy 

(3) The posteuoi pedicle, less uch and less constant than the other wo, 
follows an anteropostenoi direction on each side of the rectum and later traces 
an up v aid curve to end in the lateiosacral lymph nodes and sometimes reaching 
the lymph nodes of the pi onion tory (Fig 589) 


Incidence and Etiology 

Carcinoma of the cervix is the second most common form of cancer in 
women In Negroes, it seems to be more frequent than caicmoma o e , 
At the Homer Phillips Hospital for Negioes in St Louis, carcinoma . 
ceivix is five times more fiequent than caicmoma of the ireas an 
one-third of all malignant tumors seen theie (Blache) evus ’ 

are not immune to other foims of cancel, present a veiv ovv mci 
cinoma of the cervix 


Cancel of the ceivix is very mfiequently found in women under ^ 


cars 


cancel or ttie ceivix is very v Plimc 

of age, Bowing and McCollough lenewed 3,000 cases seen at le i . $es 
and found only one patient under that age They found on v we v ca( j) 

leported m the literatuie To these, thiee moie have been i a e * one was 

Of these fifteen cases, thirteen weie found in girls 1 ° jear ’ muc jj as 
present in a 7-j ear-old child, and one m a 20-month-o a) t . mor t e m 
eleven of these fifteen were reported as adenocarcinomas an 
examination was not done m all cases, this suggests that some amo D 
actuallv not have been primary carcinomas of the cervix , „ f ] ml (ted to 

Fig 590 shows the distribution by age groups of 4o3 P 3 ^ 11 nin{eccn 
the Ellis Fischel State Cancer Hospital during its first six vea 
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Fie S89 — Schematic reproduction of the 1> mphatics of the cervix showing I the pre 
ureteral or principal chain of lymphatics t the retrcureteral lymphatics and S the posterior 
lymphatics. 
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Taiui XTjVIII Comparison or Path Nib Wnn Eiiiirknt Limonb According ro Parity 
(Hlus Pise in u Si ati Cancii Hospital) 


numbi n 

OI CAM s* 


NUMIJI V 01 HPM PPIONANClFBt 
I 1 TO \ | 4 r I0 7 1 8 OP MOI’F 



Benign gwiocologu conditions 
Cirrinonm of the cervix 
Carcinoma of the endometrium 
CjMir m.iHtitiH and adcnofibrmiMH 
( ' irrinom i of the* lire is! 


•Only those c no with necossj.r> data arc included 

jAboitloni up to «lx tnontln were not counted lVicenttM** rounded for clarity 

of the ceivi\ is giealei than the number of single women, while the numbci 
of single women who die of cancel of the bieasl is gicatci than the number of 
maincd women oi widows An abnoi mally high piopoition of patients with 
caiemoina of the eeivi\ .ilso have syphilis Tins is also true of patients with 
caicinoma of the tongue but not of any olliei w.i]oi ioim of cancer Levm, m 
a special study of 930 patients with caicinoma. of the ccivin, found that 3J 
per cent of llicsc had physical oi sciologic evidence of syphilis 

Saicomas ol the cciviv .lie veiy laic Piqu.nid found only 08 in a senes 
of 325 saicomas of the utcius 'I'hcy aie mote Jiequcntly found in patients 40 
to GO yeais old, hut the laic “saicoma hotiyoides” anscs picdominantly m 
infancy 

Pathology 

Gross Pathology— In the iollowmg oidci of ficquomy, caiunomas of the 
f ci vi\ .11 ISC fiom the poslciioi lip, the ccivical canal, and the anterior lip 
There *ue throe distinct gloss t\pcs of tmnoi, but these differences are no 
hitod to histologic variations . 

Ulcctatmt/ — The uleciatmg Uimoi is ehaiacleii/ed by its infilti ation an jy 
loss of substance As the cavity enlarges to destioy the ccivi\ and » P 
into the body of the utcius, the ccntiifugal spicad of the ulceration 
the vaginal fount cs (Figs 599 and G08) 

Krophylxc —This U pc of tumoi may fill the entile uppci half oi. t ie vagim 
without invading the fomices oi paiamelna These so called ea 
growths «nc accompanied by considctablc sccondaiv in cdion an sp 
necrosis (Figs GOO and GOG) , 

Nodular — 'fhe nodulai vanation usually anscs m the cndo‘ d vis ■ 
the onginal ulceration is hidden The tumoi inGltiates thiougi 10 j 

and the entnc ccivical structure is leplaccd by a gianu ating mass 0SJ 

to the vaginal walls is accompanied by a hard, nodulai o eva ion o 
at the hoi dels of the ulceration Finally there may he widespr . 

(Figs 001 and 005) a, u.nct 


uuj uiiu ‘iiclmct 

In then relentless piogicss, caicmoinas ol the ccivix spiead in t nee ^ 
directions (1) to the fomices and vaginal wall, (2] I to l 10 (S) lhu 

and (3) to the paiametna Secondarily, they invade ( ) ‘ fl l hga- 

reetovagmal septum and leetum, (G) the vuha, and ( ) 10 nce A 

ments These events do not nccessaiily follow in chiorio 0 o ic 
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cases (4 per cent) were found in patients under 30 v ears of age The incidence 
nses to a maximum m the 50-34-vear age group 

It has been widelv noticed that carcinoma of the cents usualh occurs in 
parous women (Table XL VIII) Bowing reported 1,4S1 cases of carcinoma of 
the cervix onh 8 per cent of which were found in single women One or more 
pregnancies had occurred m ^8 per cent of the patients Based on these facts 
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(^53 cases) 



Fts 690 — Age incidence of <5 patients with carcinomas of the ccr\lx admitted to the Litla 
Fischel State Cancer Hospital (1940 1916) 


manj, authors have concluded that obstetrical trauma, lacerations, and improper 
care of tears were a local cause of cancer It has also been suggested b> Ilof 
bauer that the repeated excessive stimulation of the uterine epithelium bj the 
ovarian hormone maj he an important factor in the production of cancer of the 
cervix in multiparous women 

Hurdon made a report based on the statistics of mortality foi Lngland and 
Wales showing that the number of married ion and widows with cnicinoma 
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and distorted by the tumoi and because of this often the left ureter may be 
first distended and its lumen obstructed It takes time however, foi the tumor 
*o pierce the thick bladdei muscle and to uleeiate the mucosa The invasion 01 
the bladder wall is accompanied bv edema The uieteial onfices mav be prac- 
tically occluded Moieovei the tumoi mav giovr aiound the ieiiiuiial portion 
of the uietei and contiibnte to this ocelusion Actual invasion and ulceiation 


r' 
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relativ cly early carcinoma of the anterior lip of the cervi\ may inv ade the blad 
dcr before infiltrating the parametria and pelvic metastases may occur from 
early lesions still limited to the cervix, but this is rare 

Invasion of Formccs and Vaginal Wall — The anterior fornix, much shal 
lower than the others, is more easily but not as frequently invaded as are the 
lateral formccs The posterior fornix is invaded by those tumors which have 
destroyed the posterior lip Since this fornix is deep, its involvement is rarely 
an early occurrence Once the vaginal wall is reached, the spread of tumor over 
it is accelerated Besides invasion by contiguity , there may be retrograde per 
mention of the rich lymphatics of the vaginal mucosa Isolated and sometimes 
pedunculated growths of the vaginal wall may be found at a distance from the 
primary tumor From the anterior wall the tumor rapidly reaches the mtroitus 
The distance to the posterior wall is greater, and consequently this is usually the 
last region to be affected 

Invasion of the Body of the Uterus — The thick uterine muscle is not often 
penetrated by carcinoma, but once the barrier of the isthmus has been passed 
the tumor may spread into the uterine cavity and enlarge the whole organ In 
these rare instances the tumor remains for a long period of time w ithm the mus 
cular uterine frame, hut it maj eventually erode the serosa and even invade the 
neighboring intestine 

Invasion of the Parametria — Whether tumor breaks through the cervical 
muscle or whether it infiltrates out through lymphatic channels, once the sur 
rounding aicolar and subpent oneal tissue is reached, the tumor seems to develop 
easily and unhindered This subpcntoneal tissue is continuous with the one 
which fills the broad ligament, and it is toward the broad ligament that most 
carcinomas develop The nch lymphatic network of the parametrium is perhaps 
responsible for this course Within the parametrium the tumor grows without 
lestraint It grows around the ureter which traverses the parametrium behind 
the uterine artery and m its course to the bladder comes within 1 5 cm of the 
cervix (Tig 588) Barely is the ureter invaded, but tumor may involve the pen 
ureteral ly mphatics and compress and occlude the ureter 2 5 cm from the blad 
der This results in liy droureters and hydronephrosis, which rarely may be bi 
lateral (Fig 591) The tumor mav develop in a nodular fashion which imitates 
but is not explained by the presence of nodes in the parametrium In reaching 
the lateral wall of the pelvis the tumor finds its last barrier m the muscular 
fascia Commonly the parametrium becomes larger and harder before tumor 
finally invades the wall 

Inflammatory changes in the parametrium almost invariably accompany 
the neoplastic invasion, but m the majority of eases, these changes are not re 
markable In some instances however the inflammation causes the parametrium 
to become diffusely indurated although not nodular 

Invasion, of the Bladder — -When the anterior lip of the cervix is involved, 
the tumor passes rather easily into the lax tissue which separates it from the 
bladder The same is true when cervical ulceration has extended into the an 
tenor fornix and vaginal wall (Fig 613) The bladder wall is at first displaced 
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Fig 593 — Cplderni'iliz'itlon of ccr\ ic*»l glands ^Ids lle c lon occ^ 
nnd should not be considered ns circino 


; v 

on the muco-l of P ol > I " 
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of the bladder mucosa are always accompanied bv secondary infection and 
cystitis With compression of the ureters and bladder imasion there are often 
dilatations of the ureters and py elonephntis resulting in kidney failure Infec 
tion of the kidney may be retrograde or hematogenous 

Invasion of the Rectovaginal Septum and Rectum — When tumor has in 
vaded the posterior fornix and extended o\cr the posterior paginal wall, it mij 
remain static there for some time There, little by little tumor imadcs the 
muscular layer of the vagina and extends into the rectovaginal septum which 
becomes enlarged and indurated The rectal mucosa is actually ulcerated only 
in advanced cases (Fig 612) 

Invasion of the Vulva — The invasion of the lower third of the vaginal wall 
is sometimes accompanied by metastatic subcutaneous nodules in the thickness of 
the labia majora (Fig 610) The ulceration itself, how cv er may extend to the 
introitus and also invade the urethra 

Invasion of the Uterosacral Ligaments —Once the tumor breaks through the 
muscular frame of the cervix, it spreads easily into the fatty subperitoneal 
tissue which extends into the lower half of the large ligament to form the para 
metnum and into the uterosacral ligament The lymphatics of this ligament 
are not as rich as those of the parametrium, and for this reason it is not as often 
invaded It is only in advanced cases that the uterosacral ligament becomes rigid 
on one or both sides of the rectum As a result there may be a constriction and 
later obstruction of the rectum (Pearson) The tumor may extend to the sacrum 
through this channel and directly invade that bone 

Metastvtic Spread — Through its copious lymphatic outlets the cervix may 
produce regional metastatic implants to the external line chain of nodes (pro 
ureteral pedicle) or to the hypogastric nodes (rctrouretcral pedicle) Both of 
these lymphatic channels travel in the parametrium Through the lymphatics 
in the uterosacral ligaments the tumor may establish its metastatic colonies m 
the sacral nodes and in the lumbar nodes of the promontory Tarly lymphatic 
metastases take place only in very undifferentiated carcinomas Distant blood 
borne metastases from carcinoma of the cervix arc not common A substantial 
majority of the patients dying of carcinomas of the cervix present only pelvic 
spread of the tumor The extension to the pelvic nodes however, may be fol 
lowed by invasion of the Iumboaortic nodes and the cystoma chili which drains 
all these nodes Trom the cy sterna dull the tumor rapidly spreads to the 
thoracic duct, and as a consequence, left supraclavicular metastasis is found 
(Virchow Troisier) Lung, liver, bone and brain metastases may bo evident 
after the c\ sterna chili and thoracic duct are invaded Bone metastases never 
thclcss arc comparatively rare, Labordc reported only fourteen cases of bone 
metastasis in a scries of 1,743 carcinomas of the cervix treated at the Cancer In 
stitutc of Pans The biologic characteristics of the tumor, seldom predictable on 
the biopsy slide arc the governing aspects of this spread 

Microscopic Pathology — The overwhelming majority of carcinomas of the 
cervix are epidermoid (or squamous cell) Tvcn most of those which develop 
in the cervical canal where the mucous membrane is columnar in tv pc are cpi 
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of mfiltiation except m one Ilysteieetomies weie peifoimed, and a stud) of 
the whole specimen revealed unquestionable evidence of cancel in every ease 
We found caicmomatous changes limited to the suiface epithelium m two eases 
and called them carcinoma in situ (Pig 592) Pund leported a loutine studv 
of 1,200 suigically removed cei vices m which foity-seven (3 9 pei cent) eailv 
caicmomas m then piemvasive stage weie found The lesions appealed in the 
gland-bcaimg endoceivical lining, piobably fiom multipotent basal cells It is 
geneially accepted that such lesions may take seveial yeais befoie they become 
clinically evident Epideimization of the ceivical glands, often obsened m 
polyps, should not be confused with caieinoma (Fur 593) 


In gencial, the grading of epidcimoid caicmomas is of little piognostic 
value The degiee ot extension of the disease as expicssed by then clinical 
stage is moie impoitant, but within a given stage, the establishment of a lela 
ti\e piognosis may be helped by the histologic giade Epidcimoid caicmomas 
Giade III, although moie lacliosensitnc, .lie moie pione to pioduce caib 
metastases to the lymph nodes m the uppei abdomen Gnconioff, m a thoiongh 
histologic study of a laige liumbei of cases, concluded that tlieie was no Ins 
tologic featuie which could foicwam with ccitamty the possibility of metastases, 
but he found that a gieatei piolifeiativc activity and a laige numbci of mitoses 


weie piesent m 42 pci cent of Ins cases with distant metastases 

Adenocai cinomas of the ceivix can, as a lule, bo easily diffcientiated fiom 
epidcimoid caicmomas In some difficult instances silvei staining may reiea 
a pattern of leticulum typical of the epidcimoid gioup (Regaud, 1933) The 
distinction fiom adenocarcinomas of the cndomctnum invading the ceivix mav 
be moie difficult The typical adenocai cinoma of the ceivix shows the chaiac- 
tenstic toitnous ceivical glands, and m many aieas the lesemblancc to noima 
ceivical epithelium can be leeognized (Fig 594) Unlike those of t ic cn o 
metrium, adenocai cinomas of the ceivix may pioduce niucm wliici can a 
be levealed by special stains Adenocai cinomas of the ovaiy mav a so spi 
to the uteime fundus and to the ceivix They can be lccognize J ’ c 
ondaiy blanching of the glands together with some clinica in oima 
Sa, comas frequently anse from pie-existmg leiomyomas (Masson) 
foi this leason aie rarely found m the ceivix The "saicoma botiyoides of 
ceivix is foimed bj multiple, polypoid, vasculai masses 


Clinical Evolution 

The onset of caicmomas of the ceivix is seldom accompanied b.v ^ 

symptoms, and as a lcsult the disease piogiesses into a mo era 0 3 
stage befoie it is deemed vvoithy of investigation Eaily enremoma M>fH> 
ceivix (Stage I) make up only about 10 pei cent o cases seen 1 ||,e 

of clinics In a good numbei of advanced cases the absence of sj P 
appaient benignity of those piesent is the mam cause o ic a ® , 

Early -Tb. VpW™ £^5.™ 

eaily caicmoma of the cervix may give no concern o P< ^ wom nn '*> 

strual life They aie easily taken foi mconsequentia inc B u . i )C the onb 

physiologic burdens An elongation of the menstrua pcno< 
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Table XLIX Histoi vtiiologic Distribute i ov 4o3 Cases of Cafcikoma of thl Cep vis 
w I atients Admitted to the Eli is Fisphel State Cancer Hospital Duping 
tup Fipst Sis years of Its Operation 



CASPS 

rcr cent 

vdenocarciuorr.as 1 

17 

3 7 

Unclag lfied 

8 

1 7 

I pidermonl c ircinomas | 

4_S 

94 5 



1 f 


15 



352 

1 822 


46 J 

10 1 

Ungraded 

13 _ 1 

3d 

iota! 

4tu 1 

. 


dermoid tamnomas Table XLIX shows the lustologzc distribution of tire 453 
cases of carcinoma of the ccrvj\ in patients admitted for treatment to our hospi 
tal The bulk of these eases are epidermoid carcinoma 0 Grade II and about 10 
per cent ait Grade III Very feu arc differentiated Grade I carcinomas We 
found the propoition of adenocarcinomas to be less than 4 per rent 



1 *K ®1 — riiotoiw crogroph of a i>ilcil ad nocarclnon u of tn* co\lx No c r a mlltmc to 
crrvtol glands 

Host caicinomas of the cervix can be easdv diagnosed on microscopic c\ 
ammation IIoue\cx, in carlv c iscs there maj be a question as to what minimal 
histologic changes of tiic cervical epithelium justify a diagnosis of carcinoma 
In this regard, errors maj be made both bj diagnosing carcinoma on minor 
benign changes as well as b> fading to recognize actual carls carcinomatous 
changes of the epithelium TcLindc reported on a senes of eleven patients in 
whom luopsv showed changes onlj m the surface epithelium without evidence 
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intense sacioeoecygeal pain usually accompanies the pioduction of a recto- 
i agmal fistula m advanced eases 


The uiinanj symptoms aie vanable and inconstant An eaily tumoi of the 
cervix mav cause some pollalnmia and even mctuna without actual invasion 
of the bladdei These svmptoms lesult eithei fiom neighboimg inflammation and 
livperenna of the mucosa w ith a diminution of the bladdei capacity 01 from an 
imitation of the uiethia by the \aginal dischaige Theie mav be a sensation 
of heaviness and some pain immediately following micturition, but these signs 
aie onlv the lesult of mechanical displacement of the bladdei In contrast, an 
advanced tumoi which has invaded the wall of the bladdei and has pioduced 
extensive bullous edema mav gne minimal unnary svmptoms Hence, the de- 
gree of bladdei invasion cannot be appi eciated bv lehmg on these symptoms 
As a geneial mle lioweiei, theie is some degiee of pollakiuna and mctuna as 
sociated with the invasion of the bladdei w all bv tumoi 

When tumoi has imaded the bladdei and peifoiated its mucosa a icsico 
laginal fistula mav foim Howeiei, the passage of mine thiough the lagma 
may be small and it mav even pass unobseived 01 be consideied merely as 
i agmal dischaige In otliei mstances the uime passes thiough the fistula m 
one impulse, lastmg onlv a few seconds 

Constipation is piesent onlv in advanced cases m which compression and 
leduction of the lumen of the laige bowel has occmied It is progiessne and 
becomes \ eiy maiked Diairhca mav then develop as an automatic icaction o 
the bowel against a 1 educed bowel lumen The passage of feces into the lagma 
thiough a i cctoiagmal fistula is laielv obsened in spite of imasion of the iccla 
wall bv tumoi The tumoi gioutli usualh obtmates the aiea of destination 
Howeyei, when a slough of tumoi does pioduce a fistula, the fecal matcna 
passes into the y agmal tube, causing both alaim and discomfoit As a gencia 
lule, howeiei a lectovaginal fistula foims only aftei tieat.ent has mete 
the tumoi 

Nausea and lomitmg may be caused b< uppei abdominal metastasis In 
mg, comulsions and finally coma mm be due to memia follow in = compics 
of the uieteis Amu csis mav be obsei ved terminally 


Almost imariably, weight loss accompanies cancel of the ceni\ lc ' 
pieciation of it and the penod of time ovei which it oceuis aie linpoitan ■ 
of appetite is common Whethei the weight loss is the ie&u t 0 SCC ° t ] iat 
infection, pam, and lesultmg mactmtv, oi drug consumption, ie nc 
it may become maiked (ten to thutv pounds) Secondan anemia is 1110 , 

seieie accoidmg to the diuation of the disease but is moie acu e wi ,] )C 

orrhagic type of tumoi Repeated tiansfusions mm have to e gn cn c ° 
fust weeks of tieatment In spite of the almost constant secon ary t j )crc 
of these tumors, fever is obsened only m laie cases With mei, io" ’ ms 
may be evidence of a pyometnum oi unnaiv infection - 1 ntc d In 

combme to gne the patient a grave appeaiance which is ui iei > 
analgesics and hvpnotics 
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sign for months Hypomenorrhca and even amcnoirhca arc rarelj observed 
Watery discharge, slight but continuous, maj also be picsent for months before 
it becomes blood stained Slight mtcrmcnstrual utgmal bleeding maj occur 
after coitus, exertion, or travel Bleeding after coitus is usuallj startling enough 
to occasion an carl} examination Hemorrhage is often the first sjmptom but 
it is seldom associated with earlj lesions In general it accompanies rather 
advanced exophytic tumors which have dc\ eloped rapidlj and silentlj Icllow 
tagmal discharge is rarelj a first sjmptom, but occurs with the majority of 
cases in the later stages of the disease Pam is vcr> seldom the first symptom 
unless it is to the form of a. lumbar or lower abdominal ache, such as is some 
times present preceding menstrual periods The first sjmptoms produced bv 
the tumor after menopause are usuallj distressing enough to instigate quick 
consultation, for paginal bleeding and discharge are then unexpected It is 
also true, however, that when this occurs two or three jears after cessation of 
menstrual life, the patient** sometimes believe that thej are menstruating again 
and delay a medical interview 

Late Symptoms —In later stages of the disease the carh sjmptoms acqnnc 
a different character and other sjmptoms gradmllj become associated 

A yellow taginal discharge is present in the majority of advanced cases 
It is charactcristicallj foul smelling because of its high bacterial formation and 
carries with it, at times small fragments of necrotic tumor This discharge is 
\cr> irritating to the vaginal and suls ir mucous membrane md as a consc 
quencc, a sanable degree of saginitis and vulvitis maj ensue Abundant waters 
discharge is seldom encountered Vaginal bleeding maj appear onlj after sexual 
intercourse or marked exertion In the majonts of eases there is alwass some 
degree of bleeding, but it is usuallj assented with large, rapidh growing 
cxophstic growths Profuse continuous bleeding is exceptional Death from 
hemorrhage mas occur in these patients Some cases present mild hemorrhages 
at intervals of wecls or months usualls found to originate from craterlihe 
growths which Meed as thej msade a major scssel 

Pom is almost invanablj present with carcinoma of the cenix and is a 
guiding sign in the diagnosis A vague lumbar ache accompanies a mnjontv of 
gjTiceologic conditions but in cancer of the ccnix, the pain is progressive ex 
tending from the lumbar region to the hip, through the posterior or anterior 
aspect of the thigh, and stopping at the level of the knee Later it extends to 
the ankle and toes As a general rule, the greater the inUnsitv and extension 
of the pam, the greater the pelvic involvement l>v the tumor This pam is not 
cnsilv explained It is poxsibK a “reflex pam” resulting from a compression 
of the svmpathctic nerves in the parametria It mav be unilateral or bilateral 
but is usttallv more intense and extensive on one side than on the other accord 
»ng to the extension of the disease A suprapubic pain is svmptomatic of in 
vasion of the anterior vaginal wall or bladder Moderate tenderness is some 
times present m one or the other iliac fossa but is seldom acute 

Pain which extends high in the dorsolumbar rtgion is usualK due to com 
pression of the ureters hvdrourctcr, and Imlronephrosis I piga.stne pam is 
associated with involvement of the paraaortic nodes in terminal cases An 
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Patients not receiving treatment more often die of complications such as 
hemorrhage, toxemia, peritonitis, pyelonephritis, uremia, etc Patients m whom 
treatment has failed frequently present a similar end due to local recurrence 
But with better therapeutic techniques, a greater number of patients have been 
presenting distant metastasis after regional control of the disease Gncouroff 
reported 242 cases of distant metastasis among 2,186 patients with carcinoma of 
the cervix treated at the Radium Institute of Paris, in 179 cases in which the 
approximate date of appearance was known, 130 occurred within three years, 
twenty others in the fourth and fifth years, and only tvsentv nine cases showed 
a metastasis after five years Of these cases 113 presented no evidence of 
residual or recurient carcinoma in the pelv is 

Sarcomas of the cervix develop very slowly Sometimes they bleed pro 
fusely Pam may become intense but it is usuallv a late symptom Blood 
borne metastascs to liver and lungs are not uncommon 

Diagnosis 

Clinical Examination — The extent of the disease or its curability are not 
necessarily indicated by the duration of symptoms or their intensity Nor are 
the symptoms which accompany early carcinoma of the cervix pathognomonic 
of the disease ior thev mav be present in chronic cervicitis, uterine myomas 
cervical polyps, and a number of other nonmalignant conditions The early 
diagnosis depends mainly on a detailed history, eaieful examination, and an 
intelligent c\ aluation of the findings 

A thorough and accurate recording of symptoms and their duration is an 
indispensable prerequisite to the examination of a patient suspected of having 
cancer of the cervix Patients have a tendency to give the single complaint 
which appears most important to them such as vaginal bleeding, whereas a 
careful questioning will reveal that there was vaginal discharge for months be 
fore the bleeding started, tint there was a lumbar pain which spread to the hip 
and later to the thigh on one side, or that micturition occurred seieral times m 
a night All these details are of utmost importance 

The usual routine of gynecologic and obstetric examinations may not give 
enough information for a diagnosis, an c\ aluation of extension and staging 
of cancer of the cervix Certain details of examination arc herewith emphasized 
which are most satisfactory and have found the sanction of experience 

/ihdoimnol Palpation — Before the gynecologic examination is started a 
careful palpation of the abdomen must be done, for a voluminous, easily palpable 
lower abdominal mass can be missed Palpation of the iliac fossae may disclose 
the presence of a metastatic mass which usually arises laterally from behind the 
Poupart’s ligament If a mass is not present, tins palpation mav rev cal tender 
ness on the side of greater extension of the tumor This examination should also 
include the inguinal regions for detection of adenopathy 

Vcpmal Inspection — It is customary and safer to start a gvnccologic ex 
animation b\ a bimanual palpation and most gvnoeologists insist that this be 
done before a speculum is introduced in the vagina However manipulation 
causes most tumors to bleed to such an extent that direct inspection through 
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Fig 697 — Rectal palpation with the right index finger allows complete 
the right parametrium IN hen the finger can be Introduced between the tumor 
pelvic wall the parametrium is probably not totally Invaded 


exploration of 
mass and the 
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the speculum is hatnpeicd, and the investigation is, of neeessitj, hurried In the 
piactiec of eancerolog.v , it is tlicicfoie more comenient to start with the specu- 
lum examination following a meie exploration of the xagma with the gloved 
fingci of one hand In this wax the examiner maj have a direct xiew of the 
fumoi bcfoie it bleeds 


The colposcopc of Hcnsclmann has been lccommcndcd as a means of diatr 
nosing eai h lesions of the ceixix In dneet examination In a darkened room 
tins mstnunciit allows a magnified xiew of the cei vix through the speculum 
Hx painting the <‘ci\ix with an iodine solution (Gram's), the normal mucosa 
becomes blown while areas of abnormal epithelium iemam uncolored At best, 
howcvei, this pioceduie meielx indicates the aic.i xxliere a biops) should be 
taken 

1 wjinul Palpation — With a cancel of the cerxix, a vaginal palpation 
fui lushes lnfoi mat ion as to the consistencx of the ceixix, the depth of all vaginal 
formers, the si/e and position and mobililx of the uterus, and the possible ex 
tension of liiduiation to the vaginal walls This mfoiination cannot be accu- 
latelx obtained unless the examinei xx 1 1 h gloves on both hands, does two hi 
manual examinations, one with the right hand in the vagina and left hand above 
the swnphxsis pubis, and the othei with the hands in a reverse position Them 
dex and middle fingci s of one hand must icacli fai into the lateral fonux in or er 
to feel the induration of the inucosa 01 the diminution in depth of the fon^x 
tl'igs •j'T) and ")%) The same hand rannot leach cquallx deep into both 
foimoes r l lie lotation of the hand is onlv an uusatisfactoix maneuver that 
ion fuses the appi < < lation and roinpaiisoii of the findings m the two si es 

When the tunioi extends oxci the postenoi foinix and wall, another t> pc 
of bimanual examination is ncccssarx With the fingci s of one hand placed m 
the vagina, palm facing down, and the index fingci of the other hand 
in the icctum, palm upwaul, the opeiatoi will he able to establish w iafier 
invasion of tin mucosa is stipe 1 final 01 it the tumoi has invar er ,c 


vaginal septum r ttip 

Pedal Palpation —The icctal examination establishes the exten o 
paiametnal infiltration, wheie the vaginal palpation onlv gives a s 
of it The diminution in depth of a lateral fornix and loss o ,ts ® ^ 
depiessibilitj as felt via the vagina can be taken as signs t a e 
hiokon out of the cei \ i\ and extended into the areolai tissue o e 
but it cannot substantiate bv itself how far out the tumor as spr ^ )e 

Palpation v m the rectum is limited to the use of either tie m ^ nor 

middle finger With the right hand the examiner can pa pa c , a p on 

surface of the right parametrium in its entire length to reac c _i ora ti 0 n of 
that side (Fig 597) The use of the same right hand finger for P ghouJd 
the left parametrium is unsatisfactoiy The left index or mi are 

be used to explore the left half of the pelvis (rig a 1 ^ a historv 

normally elastic and soft, but in some patients, particulai v = become fibrotic 
of pelvic inflammatory conditions, the parametria may tlItdarn niator' 

and give a false impression of invasion by the tumor ie~ , . ^ wifhout 
parametna are usually smooth, cordlike hands conserving some 
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FIs 597 — Rectal palpation with the right Index finger allows complete exploration of 
the right parametrium When the finger can bo Introduced between the tumor mass and the 
pelMc wall the parametrium is probably hot totall) invaded 
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603 — Stage II carcinoma 

604 — Stage II carcinoma 


Fig 604 *i, e uterine 

; of the fornix 
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increase in volume Once a patient has received radiotherapy, the parametria 
mav become entirely normal to p llpation, but the appreciation of residual tumor 
in the parametria or the diagnosis of paramctiial ucamnie necessitates inmost 
cases, the support of symptom* such is pain, and repeated followup examina 
tions Patients who have hetn heavily irradiated may have diffuse pelwc edema 
sometimes associated with minor postirradiation effect of the bowel One should 
be cautious m diagnosing such bilateral indurations of the parametria as 
recurrences 

Clinical Classification —When panhysUrectomv was the accepted treatment 
for carcinomas of the cervix, these tumors were classified according to then 
eligibility for tins therapv An analysis of 1,574 cases of carcinoma of the eer\ ix 
published bv Healy in 1931 gave the following results 

Early (operable) 12 5 per cent 

Borderline 12 5 per cent 

\drauced 75 per cent 

This classification w as then justifiable because the most important factor m the 
prognosis was the operability of the patient The concept of operability, how- 
ever, is a technical one A relatively early carcinoma, having invaded the 
vaginal wall, may be inoperable and therefore labeled “advanced ” 

In 1929 the Subcommittee on Radiotherapy of Cancer of the Committee on 
Hygiene of the League of Nations contributed a clinical classification of car 
emomas of the cervix in four stages This classification has established a basis 
for prognosis through the careful clinical evaluation of the cases To avoid 
confusion wc shall give details only of the revised version of this classification 
(Heyman) Mobility and fixation of the uterus were eliminated as factors 
m the 1937 rev ision of the classification and thus an item of too much personal 
appreciation was discarded The new definitions have, for the most part, affected 
the allocation of carcinomas between Stage III and Stage IV As it stands 
today, the Teague of Nations classification can casih be utili?ed bv the incx 
pcncnced examiner having onh a short training It is most important, how 
ever to follow the discipline in the technique of examination which is outlined 
above 

Tiie following general rules should bo adhered to m order to mil c classifies 
tions which will stand fair comparison 

(1) Allocation m stages should he made before starting treatment and re 
mam Allocation should be postponed only pending a special examination like 
cy stoxcopv which, m turn, should be performed prior to treatment 

(2) The general condition of the patient ts not a factor in the classification 
A patient in uremia mav onlv be a Stage II Hopeless cases arc not necessarily 
stage i\ 

(3) A either mobility nor fixation of the uterus or tumor if a factor in the 
allocation Mobility and fixation were deciding elements m the classification of 
1923 but have now been eliminated 

(4) II hen m doubt as to the allocation of a case bcluecn tuo stages, the 
earlier stage should he c/iosen It is sometimes difficult to estimate whether the 



fi. ff j r 



\ 

J l / 


VK 00b 

l j ,- (»07— ,-it if f III « iintiumi of th* o<r\JX> Tii* tumor Jj as Jm i'J' J th« lj* f r third of 

NTi'll 

C l i'j — Stiff in r irclnomj. of tb** "rvJx crat'iJIW ulfftation sulh ImaWon of both 
In lh« Jr fntlir l« fifth £h* lota! JmuMrn of one or both parametria rrlr^av* 
* ► t) this «t«l • 



Fig 60 



FIs €06 

HC 60 — Stace II carcinoma of the «nl* Nodular tumor «|ih ln\ar!on of the foml* 
and the ndjicent part of the parametrium 

Flc 606«— *?tnce II carcinoma of the cervix wth with Invasion of the 

fornix and almost the entire left parametrium » 
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'-State IV circmomi of the nnix The tumor ha- exbnl J to th< 1"' 

1 imtoj-Utlc nodule - Ithln the labium nujur m ,lnrtnr!i'J to U*» 

— stace IV carcinoma of the cervix. The twor hM rirtzay limit- of th- I-lvl- 
nod>s and there arc Urge palpable mar-es above the anatomic 
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Fig 609 — 4 Stage III carcinoma of the cervix exoph>tic tumor occupjlng the upper 
halt ot the vagina anti extending to the entire left parametrium 

B Stage III carcinoma of the cervix V small lesion which has already metastasized. 
The metastatic nodule can be felt against the pelvic wall on rectal palpation. 
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lowei thud of t lie \aginn is imadcti 01 whethci a parametrium is entnely 111 - 
■vohed Doubtful cases should be placed m the eailiei stage (Stage II) instead 
of m the later stage (Stage III) 

(5) The picscncc, m flic same case, of two o> moic conditions characteris- 
ing a stage docs not affect flic staging Tims, thcoictiealh, theio may be a com 
plete invasion of the entne upper two-thuds of the \ again, of the body of the 
uterus, and of most of both paiametna and the case still be a Stage II 

(G) If possible, the dijjcicncc should be noted between neoplastic and in- 
flammatory infill, ation of the pai amcti mm This applies, for instance, when 
theie has been a spontaneous legicssion of the tumoi between two examinations 
befoie the institution of ladiothciapj 

(7) Pi cvioushj iicatcd cases should be qioupcd scpai ately, foi the appreci- 
ution of the extent of 1 eminences is consulciablv moie difficult than in 1111 
t leafed eases The piognosis is usuallv ratliei pool prst by vntue of pie-nous 
tieatment, legal dlcss of the extension of the disease 

The following condensed definitions will facilitate classification of the 
maiontj of cases 

Stage I — h i cspccfwc of si;c, chaiactci, oi sccondauj infection, the tumor 
is stiii tig confined to the cam r Whcthei the tumoi is limited to one lip 01 
has uuohed the entne coiwx and mci cased its dinmctei, it should be considered 
a Stage I if theie is no e\ ldcnce of lnvohcmcnt of the foimecs, of the parametiia, 
oi of the hod' of t he utcius (Figs a‘)9 to G02) 


Stage II- 

Pai amcti nan The tumoi infdiiatcs the paiametnum on one oi bom 
sides but docs not teach the pelvic wall (Fig G05) On lect d palpation, >e 
fingei finds a space between t lie tumoi and the pchie wall (Fig 597) 

Vagina The tumoi invades the vaginal wall but docs not involve 
louci thud (Fig G04) It must not he foigotten that the nutciioi xagma wn 
,s much shoitei than the poster 101 wall and as a consequence the “ 

\agmal walls m thuds cannot be cxpicssed m units of measuiemen . 

a clinical estimate Also belonging m this gionp aic t lose cases w 
isolated implants oi metastatic giowtli m the uppci two- m s o 
mucosa fiom a lelatnelj eailj caicmoma of the eeivix 

Go, pus Tumo, spicads to the body of the utcius though h J 
cervical canal (Fig G03) Tins is sometimes difficult of appiecuit m, ^ 
uterus may be enlarged because of the piesence of tie pjome * . touno 

because of actual imasion of the body of the riteins coc ^ n ded by the 
myoma may likewise give the impression that the uterus ms een ' 

tumor A curettage of the endometrium may he of value in some of these 

Pai amcti mm The tumo, invades the parameti mm m its -cni me ?c? 3^ 
on one o , both sides (Fig 60S) On rectal palpation t le e^amn j n nI0S f 

to place Ins finger between the tumoi and the pe mc wa ” miametrnim 
cases, invasion of the wall is accompanied by an expansion of the par 
as it approaches the pelvic wall 



Fig 612 




Fig 613 

rig 612 —Stage 1% carcinoma of the cervix The tumor has Invaded the po tenor vaginal 
wall and rectovaginal s ptum. Bimanual vaginal and rectal palpation reveals evidence of in 
duration within the « ptum. 

Pig 613 —Stage 1\ carcinoma of the cervix The tumor has invaded the anterior 
fornix vaginal wall and wall of the bladder The staging Is only possible after cystoscopy 
which reveals bullous edema of the trigone area. 
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This, howe\ei, does not imply actual invasion of the bladdei vail, the facloi 
with which we aie concerned Fiutheimoie, invasion of the bladdei wall does 
not necessanly mean invasion of the bladdei mucosa, since tlieie ma\ he e\ 
tensive invasion of the bladdei without actual perforation into its lumen The 
clinical symptoms are veiy misleading in this lespect Some cases with an exten- 
sive involvement of the bladdei wall have no unnai y symptoms, while others vitli 
external deformity but no actual invasion may have pollakiuna and nyctuna 
A routine cystoscopic examination of all cases of carcinoma of the cervix 
is indicated Although this examination is generally done only when theie is a 
question of bladder invasion, the study of bladder changes vhicli aeeompam 
the eailier stages of caicmoma of the eeivix is of \alue 



Fig 614— Sketch of a tjpical bullous edema of the ‘"gone «[“ has 

finding on c>stoscopic examination can be taken as a certain t, 
been invaded b> the tumor 


A cystoscopic examination often leveals an extensive e 01 1 s 

trigone area, a finding seen eten in Stage I carcinomas of t ic ceiiix _ f 

may become bullet and compiess the postenoi bladdei val 1 


___ o j __ eeu eten in Stage I earemumas ui u.c ^ 

may become bulk} and compiess the postenoi bladdei vail ^ ma ^ 

congestion of the trigone, ecchymosis, and even cystitis may e ^ t 

There may be exaggeration of the mgae of the flooi of the bladder but 

none of these findings imply an actual imasion of the 5 
presence of bullous edema of the txigone aiea (Fig ean con cedc 


presence of bullous edema of the txigone aiea (Fig 6 4) vi 1 ^ c concedc 

grapelike appearance of unequal edematous semitransparen u * may 

the cystoscopic diagnosis of bladdei wall imasion Of corn, e, 
have already ruptured into the mucosa, aieas of ulceia 10,1 m< 1 c jf. C \ ,dcnt 
and vesicovaginal fistulas may ahead} be piesent, but these a.c sell 

signs of bladder invasion . , . j. 0 f the 

The cystoscopic examination should always be augmente J ^ tumor com 
ureteral meatus by means of an mtiavenously mjcctc } c 



C INCER OF FEM VLE GEXTT VL OKGVXS S77 

Vagina The tumor invades the vaginal nail doun to its loiter third 
(Fig 607) Also belonging in this stage are those cases which have an isolated 
implant or a metastatic growth in the lower third of the vaginal mucosa 

Isolated pelvic metastasis Irrespective of the extent of the primary 
growth, isolated metastasis against the peine nail is present (Fig 60S) Pelvic 
lymph node metastasis maj be felt on rectal palpation as hemispherical masses 
attached to the pelvic wall on its posterolateral aspect This instance emphasizes 
the necessity of a thorough examination even in the earliest cases 

Stage IV — 

Bladder The tumor invades the bladder nail (l ig 613) The presence 
of a vesicovaginal fistula is an obvious sign, as is a positive biopsv obtained 
through the cvstoscopc The presence of frank bullous edema (I ig 614) mav 
be taken as a certain sign of invasion of the bladder wall by the tumor Ex 
tnnsic deformity of the trigone area of the bladder, hyperemia, and linear edema 
maj be observed in verv earlv cases but these arc not signs of bladder invasion 
Rectum The tumor invades the rectovaginal septum (rig 612) On 
combined rectal and vaginal palpation the septum is found enlarged and m 
durated and the rectal wall is indurated and fixed The rectal mucosa need 
not be ulcerated the appreciation of tumor extending into the rectovaginal sep 
turn is sufficient A rectovaginal fistula is an obvious sign of rectal invasion 

Extrapelvic Tumor extends aboic or below the limits of the true 
pelvis (Figs 610 and 611) The ulceration of the vaginal wall has extended 
to the vulva or there are palpable nodules in the thickness of the labia majora 
The presence of abdominal or inguinal metastasis also places the case in this 
stage 

Distant metastases Irrespective of the extent of the primary growth, 
cfwfonf metastases arc present Upper abdominal left supraclavicular lymph, 
liver, lung, or brain metastases mav be found but seldom in cases which are 
not locally advanced 

It must be remembered that these four stages arc a clinical classification 
and that even in the most expert hands a case allocated according to the pre 
ceding rules could cventuallv prove to have been more extensive than estimated 
or v ice versa In spite of this possibilitv , the classification is good and at present 
has no valuable substitute The degree of extension of carcinomas of the cervix 
is not olwavs parallel with the duration of svmptoms The clinical classification 
also takes into consideration the therapeutic possibilities in each group and con 
stitutes the best available single factor in the establishment of n prognosis 

Other classifications such as the one proposed In Schmitz have a ^.rcater 
emphasis on the subdivision of early cases and a tendenev to assemble the ad 
vanced ones 

Special Examinations — 

Cystoscopy — One of the most delicate factors in the classification of car 
emomas of the cervix is the diagnosis of bladder invasion as demonstrated bv 
cvstoscopv As it has been said in the foregoing carcinoma of the cervix often 
spreads forward into the adipose tissue which separates it from the bladder 
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Biopsy — Obtaining a satisfactoiy specimen fox micioscopic examination 
may be the most impoitant step m the diagnosis A preiequisite of a good 
biopsy specimen is a good foiceps which should procure the tissue by cutting, 
not merely by grasping, it off The French gynecologist, Jean Louis Faure, 
devised a very sturdy biopsy foiceps which furnishes a laige specimen (Fig 
615) The instrument is cuived, allowing a view of the exact site from which 
the specimen is to be taken 

The biopsy specimen should be taken from the border of the lesion and 
as near as possible to the noimal tissue Large fragments taken from the centei 
of an exophytic giowth aie composed mainly of neciotic tissue and do not al- 
ways allow a pathologic diagnosis of caiemoma A biopsy from the cervical 
canal can be obtained only by cuiettage, which requnes gieater care and often 
anesthesia In these cases it is picfeiable to hospitalize the patient and to per- 
form a dilatation and curettage under spinal anesthesia 

The diagnosis of carcinoma of the cervix by microscopic examination of 
vaginal smears (Papanicolaou) has shown unquestionable accuiacy The pro 
ceduie, however, is not indicated in the ovei whelming majority of cases of car 
cmoma of the cervix wlieie the tumoi is clinically evident and the biopsy be 
comes only a means of assunng a pathologic diagnosis When the diagnosis is 
in doubt, a study of cervical and vaginal smeais may be of additional value in 
the diagnosis The proceduie, however, lequires long study of several speci- 
mens by a specially trained pathologist, and although a high percentage of ac- 
curate diagnoses can be thus obtained, the procedure cannot compete wit t ie 
standaid methods such as biopsy of the ceivix and dilatation and cuiettage ot 
the endoccrvix In prophylactic survey of nonsymptomatic women in whicii 
biopsy and curettage would not be justified, the examination of vagina smt y 
may contribute (although at the expense of valuable time and e 01 a 
eaily diagnoses of cancer of the uteius . 

Differential Diagnosis —Eaily caiemoma of the ceivix may present 1 se 


in any of the following clinical foims 

Ulcet ating — This is usually an liregular ulceiation with a neciotic ceil 
sunoundmg the os The evolution is towaid a crater 

Exophytic— At a veiy early stage, the cervix aiound the os may ■ ‘ 

granulai appearance which is sometimes also present m c nonic cervi > 
m the latter the tissue is not friable These granular areas lapi 
become soft, friable, pedunculated growths which bleed easi y , rrj lC 

Nodulai — Usually tlieie is a hidden ulceration in tie cemca , m!n 
ceivix becomes enlaiged, induiated, and megulai The mucous me 

be intact Bleeding appears from the os „„mnntible 

In its very early stages carcinoma of the endoccimca cuna va „ ina 

with a cervix of noimal size and consistency which rapic j ex en s 
The diagnosis of model ately advanced lesions is obvious, u ear y 


be confused with numerous other entities 2r cnt 

Saicovia of the cervix is usually a gi apelike i polypoid mass > 
tendency to bleed and a veiy liaid consistency If 1 11 s is o i 
the diagnosis of sarcoma should be stiongly considered 
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presses the ureter at the site of Us termination m the bladder, the mine output 
on this side is either noticeably diminished or entirely absent In this ease 
the meatus becomes punctiform and may be surrounded by edema Probing of 
the ureters may be done to im estigate a possible obstruction Aroan Jean de 
senbed a peculiar distortion of the bladder toward the left which he found to 
be progress^ ely marked as the tumor ad\ anced The right meatus changes from 
its normal position (7 30 o’clock) toward the lower nudline (6 o'clock), while 
the left meatus deviates from Us normal position (4 30 o'clock) toward a lateral 
position (3 o’clock) 



Hr 515 Cur\e<l biopsy fpiiei „ with «h«ip culling idMa designed by I-aurc tor the purptst 
01 removing irons tram nodular tumors of the cervix 

Pi/cfoprams — Although carcinoma of the cerux may base repercussions 
on (he urinan system, it must not be forgotten that mam adult females, par 
UcuI&tK the multiparas ha\e abnormalities of the urinary system On the 
other hind the existence of hydronephrosis and h\drouretcr due to cancer is 
not always clinically discernible and for this reason a routine mtrasenous 
pyelography, complementing the evUoscopic findings, may be of great \oluo 
Onit when (here is alrcad\ a compression of the ureters anil the scrum non 
protein nitrogen is clesated is a retrograde paelogram indicated 





Plate ^ III 

Cervical erosion 

Eversion of tlie cervix with elironic ccrriciti 

Benign polvp of the cerviS 

Earh carcinoma on a lacerated eeri i\ 

(Courtesa of Dr B Z Cashman Department of Ganecologa School of Medicine Uni 
aer ita of Pittslttrgli and the Elizabeth Steel Magee Hospital Pitt burgh Pa ) 
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of prominent suigeons (Fieund, Ries, Claik, Kelly), the technique for a radical 
I13 sterectomy Mas peifected about fifty jeais ago This operation lvas piacticed 
on a large scale by Wertheim, of Vienna, vv hose name Mas given to the operation 
because of his thoiough study of clinical material, his painstaking pathologic 
research, and conscientious follow-up of patients In the beginning, the op- 
eration Mas applied to a rathei laige pioportion of the cases The broadening 
of the concept of operability to its maximum limits was then justified, as surgen 
Mas the only hope of recovery Experience brought about the necessity of lim- 
iting its indications to a smaller but n’oith-Mhile group of cases m which the 
opeiation Mas not only technically possible, but also tlierapeuticallj successful 
With the dev elopment of radiotherapeutic methods following the discover! 
of ionizing radiations, it was soon admitted that the Wertheim opeiation had 
met an early and poMeiful eompetitoi, and, although surgery was never entireh 
abandoned, it was practiced very spoiadieally for many years 


The radical hysterectomy, nevertheless, remains a powerful therapeutic 
agent m the treatment of early caiemoma of the cervix The mam disadvantages 
of this operation are its high operative moitality and its moibidity rate The 
lecent improvements m anesthesia, the increasing understanding of shock and 
its prevention, and the impioved control of infections have resulted in a drnunu 
tion of the operative mortality and have justified a rebirth of enthusiasm foi 
the suigical treatment of carcinoma of the cervix Emmert reported an op 
erative mortality of 14 per cent Meigs claims an almost negligible operative 
mortality while pointing to a persistent high incidence (10 per cent) of lnjun 
to the uietei But the unquestionable good results of the Weitheim opera 10 
done by skillful hands are no bettei than those of equally skillful ladiotherapv 
In comparing the results of surgeiy and radiotherapy m early caicinomas o 
the cervix, an impoitant point is often foi gotten A surgeon who un ei a 
the operation of an assumed Stage I may find the tumor to be more 
extensive than estimated or may discover metastatic lymph noc es es , 
are not then included m the statistics of lesults since thej are o '’ 101 ' • - „ 
early carcinomas But when the radiotherapist undertakes the treata 
carcinoma of the cervix Stage I, he, too, may be treating a paticn . ]n 

lesion than suspected or one with metastases, but his case mi e 


the statistics of final results , n ..q, 

An important factor m the choice of treatment must be the skill 

which it is to be applied Furthermore, the sense of piopoi 1 mas 

troveisy of radiotherapy versus suigery in the tieatment o ° pC1 ^ tieat ‘ men t con 
of the cervix must not be lost, for the numbei of cases sin < , ^ treat- 

stitutes onlj 10 pei cent of the total numbei of patien s w o ■ pc 

ment m the aveiage clinic (Table L) It has been sugges t ‘ o °j el j 0 
leserved foi the tieatment of eaily carcinomas in voung " on '' ! , /j c( j Put 

pieserve them from an early artificial menopause ns is pm m 0 ] c ], 

of 453 cases seen m our hospital, only 55 were m w omen ® ss * \csts as a 
and onlv 10 per cent of these had Stage I lesions a 10 ier. ^ T j lC 

means of deciding on the tieatment that is indicated me not j. ^ )l(1 , 
clioice of surgical tieatment because of alleged ladioiesis anc 
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Benign Cervical Ulcerations — Ulcerations of the cervix are usually large 
areas of superficial erosion around the os The} maj be observed m cases of 
vaginitis or maj be due to trauma caused bj pcssar} or some other foreign 
bod> Nonmalignant ulcerations arc usuall} superficial and multiple and are 
not indurated (Plate VIII) 

Syphilis of the Cervix — Chancres of the cervix, arc rarely found Thcv 
are usually situated on the anterior lip and look like a clear cut ulceration 
about 1 cm in diameter The base is indurated and thcic is little bleeding 
Chancres ma> be found on a conical erosion and circle around the os Care 
fully talon specimens will reveal the Treponema pallidum in microscopic 
dark field examination Sceondar} s}plnlis is quite often accompanied by 
superficial uide ulcerations of the cervix which arc covered bj }clloivish false 
membranes In these cases there arc usuall} other manifestations of the disease 
and the serum Wnsscrmann or Kalin tests show a positive reaction Lcucoplakia 
of the cervix is most often a sceondar} svphilitic manifestation It maj be con 
sidcrcd as prccanccrous Tertian svphihs of the cervix m the form of a gumma 
is seldom obsen cd 

Tuberculosis of the Cervix — Tuberculous lesions of the cervix arc mostl} 
secondary and consequent^ the diagnosis is facilitated b} locating other in 
dieations of the disease m the lungs or bladder These cases are usuall} con 
fused with carcinoma, but tuberculous lesions of the cervix, whether ulcerative 
or proliferative, are accompanied by considerable sceondar} infection, and 
p}ometrn and endometritis mi} be present as well as tuberculous lesions of the 
endometrium and Tallopian tubes Multiple tuberculous lesions are easil} recog 
mzed, but in the proliferative t}pe the diagnosis is onl} possible with biopsy 
Cervical Polyps —Cervical polyps produce a scant}, spott} type of bleed 
ing, the tumor is generall} small pedunculated, and nonulcerated and protrudes 
from the os (Plate VIII) It may be accompanied b} a more or loss important 
degree of inflammation In some instances the polyp ma} break down and be 
come necrotic, and thus bo confused with carcinoma Mezer reported a study 
of 1,639 cervical polyps among which only five degenerated into carcinoma 
Conical pol} ps are as a rule easil} removed b} grasping and twisting with a 
forceps This will prov ide sufficient material for pathologic study 

Chronic Cervicitis —Chronic cervicitis may offer great difficulty in dif 
ferential diagnosis with an earl} carcinoma In general, chronic cervicitis 
occurs in a >ounger group than does carcinoma The cervix is enlarged and 
indurated and presents a marked granulation around the os Bleeding is usu 
all} scant}, postcoitus Cervical erosions may be associated and also some de 
gree of pelvic inflammation In removing a specimen for biops}, the tissues 
arc found fibrotic rather than friable Negative biopsies should be complemented 
b> dilatation and curettage to assure that a carcinoma is not present 

Treatment 

Surgery— Near the end of the nineteenth century, onl} patients with 
carcinomas of the cervix which could be entirel} eradicated by means of vaginal 
excisions or cauterizations had a chance of being cured Thanks to the efforts 
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cussion between Regain! and Fame at the Ficncli 
became tlie turning point foi a wide acceptance of 
of choice 


Academy of 
ladiotheiapy 


Medicine, which 
ns the ticatment 


U.mt sTu of P ’ , ‘'7 a "’ 1C ’ "° lk,ng at 1)10 K «dinm Institute of the 

UmeiMh of Ians, bionglu to light a non technique of ladnimthciapy which 

emphasized pioli.iction in tunc and, most impoitant, the necessity of adjunctive 
c\teinal loentgcnthciapy 

The techniques of cnnellieiapy weie fust investigated and the knowledge 
mpidh and widelj disseminated The paiticulai fcatmes of the handling of 
cuiicthciapj w ei e studied and made equally available to the suigcon, gynecol- 
ogist, and ladiothciapist This has been the cause of the emphasis which is 
still put on the nitincnsilun tieatment of caicinoiiia of the ccivi\ But if the 
internal intubation tan he tatted the moil impoitant tingle facioi in the heat- 
ment of call y corses, a Ihoiouyh ci tonal loentgcnthciapy it the most impoitant 
single factoi m the ticahncnt of advanced catct (Rcgalo) 

Rogaiul demonstinted that w hen indium alone was applied to all stages of 
eaiemomu of the ceiw\, the pcieentagc of ernes lapidly dccicascd with the 
advanced stages, while ticatment with combined loentgcnthciapy and cuiic 
tliciaps conti lbutcd eommendahle lesulls m the advanced gioup (Table LI) 


I Ant i 1,T Tin Vaiui oi Lxrn.sw in me lloi vim Nrim ai y in Tiilatmfnt oi Caicjxoma 

oi Ch.ux 

(Pill from Hog mil 11 ul m m Institute of tlic* Uimcruti of Pan- ) 



iMh\r\\ir\K\ (uiiiimiw\i\ \to\i 
ooin 1020 ) 

1 Ml UN W. KOI N ml N1 III 11A1 V 1’I.US 

uniiimim (1020 1910) 

C \SI s 

IUI1 1 \ I s 

1 1 1 1 < m \(.i 

CASI S 

ianraa 


Stage 11 

171 

31 
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10 
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1 1 : 

10 


22(, 

1 1 

31 

Singe IV 

— 

— 

-- 
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o 
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External Pelvic Itocntgcnthciapij — It is the custom of some clinics to stait 
ticatment of eailj eases with nitiaeavilan application of radium followed bj 
external madiation We believe that a thorough external inadiation of the 
pelvis it cm impoitant fait step m the ticatment of all caset The institution 
of external pelvic madiation as a piehminaiy step has sovcial definite ad 
vantages Secondaij infection and inflammation which accompany the tumoi 
aie gieatly i educed The pain, if it was picscnt, disappcais, the patients become 
euphone, and then gcneial condition improves Moicovci, the physical dimen 
sions of the tumoi aie leduced to boundanes witlun which their sterilisation 
is possible by internal madiation It is turn that as a consequence of the 
shimkage of the tumoi and vaginal formces aftei extemal loentgentherapy, the 
mtiacavilaiy application of indium may be icndeicd moic difficult, but this is 


oveibalanecd by the advantages pieviously mentioned 

External madiation alone may leach the entue tumoi area in sufficient 
quantities to stenb/o the tumoi without help of fuithei internal mediation 
Baclossc lepoitod on a senes of foi ty-fivo patients with Stage III and Stage IV 
carcinoma leceivmg external pelvic rocntgcnllieiapy alone, seven of whom ( 
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TvRLE I*. I roiornox OP Ca*-es i\ Difietent Stvcfs op C\RCIVOMA oi Chm\ Clvssihcv 
tiox oi 1920 Depose Its Fevision in 1*>37 
(Data from Herman, J Acta obst A gynec Scnndinav , 193S ) 



C VSES 

PERCENT \QE 

Stage I 

O07 

u 

Stage II 

1625 1 

-9 

Stage III 

2 417 

42 

Stage IV 

1020 i 

18 

Total i 

5 009 | 

100 


Cases reported by nine Institutions 893 other cases neither staged nor treated mostl) 
advanced cases are not included 


no factual basis No carcinoma arising from the cervix is radioresistant Even 
adenocarcinomas, wluch for many y ears were judged less amenable to iadio 
therapy, ha\c long been lecogmzcd as radioscnsitiv c and radiocurablc 

Attempts lme been made to combine iriadiation and surgical treatment m 
carcinomas of the cervix Lexcuf advocated a dissection of the “principal” 
chain of lymphatics of the ccivix This is by no means a comi>Iete dissection 
of all lymphatics and their corresponding nodes Taussig applied tins operation, 
which he called iliac lymphadcncctomy, to tlic treatment of p iticnts with Stage 
II lesions aftci external irradiation had been completed and btfoic mtincaxitan 
ladmmthcrapy was instituted Of seventy patients so treated, forty six showed 
no node metastases All that can bo said is that in these foity six patients 
the opeiation was useless Of the twentx fom who piescntcd lymph node 
metastases, only five (21 per cent) were well at the end of five ycais Actually 
the overall percentage of five year survivals (38 per cent) obtained by Taussig 
eompaies unfavorably with the results in patients with Stage II lesions trcitcd 
with radiations alone in othei clinms 

Surgery is the treatment of choice of sai comas hut rarely arc they diagnosed 
in the operable stage 

RvDiOTiiErAi v — Soon aftci the discovciy of ladium, spoiadic assays vvcic 
made by different workers in the treatment of carcinoma of the cervix ns well 
as other foims of cancer Cleaves is credited with one of tlic fust attempts 
(O’Brien) In 1914, Heyman (Sweden) stalled tlic first systematic studv of 
the treatment of inoperable carcmomis of the cervix with rndmm and demon 
strated that curietherapy was successful m a small group of these casts In sue 
"ceding years lie was rewarded m lus effort by the enthusiasm of the Swedish 
gynecologists who referred to him a considciahle number of opcinblc eases 
He soon demonstrated that skillful curietherapy was also successful m the 
operable group All the early trials of treatment of carcinoma of tlic cervix 
l>\ ladiations consisted of an internal application of i ldium Little, if anythin,, 
was expected from external irradiation which was mainly used for palliation 
of the hopeless cases As the techniques of radmmthcrapv were perfected and 
rapidly assimilated bv surgeons gvnccologisN, and radjotheiapisfs, it became 
evident that the results of cuiicthcrapy wen not only supcriot to those of 
surgery m the treatment of early emmomns of the cervix, but also that it was 
a safer procedure givn,„ the patient, even when it failed a loiigci period of 
survival The climax of this controversy came in 1932 with tlic academic dis 
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ceived sufficient tieatment to picvent a lapid leeurrenee A period of ten dais 
to two vv celts may be consideied a reasonable mtexval between treatments 
Theie aie numerous techniques of intracavitary cuuetlieiapy foi the 
tieatment of caicmoma of the ceivix, most of which aie minor modifications of 
the thiee which we descube summarily below These techniques all have in com 
mon the use of a “tandem,” 01 flexible rubber tube containing aligned radium 
needles, winch is mtioduced m the utciine cavity The mam differences me 
concerned with the vaginal application, the amount of ladium used, and the 
duiation of the tieatment 



1 ' 47 GIG — Anterior approach for the evteiml h n'/'i'hV' < i)tf'ru'f n! ' ;; 

relatively low position of the uterus 

The Badmmhemmet technique consists of the simultaneous mse ^2) 
intiauterme “tandem” and specially fitted vaginal app na 01 ^ ,^ Sl ,ir 0 so 

Three shoit ticatmcnts aie gnen at mtci vals ol two wee »s , jn t ] 10 

delivered may be as high as 8,000 to 10,000 mg hr, two- ni s 
vagina and one-thud m the uteius ljon | )V means 

The Radium Institute technique consists of a vagina app _ u m{ , j,r 
of Regaud’s colpostat (Fig 621), a total dose of helween ,u ’ ntrau tcnnc 
being given m fom to five days This is immediate!} o m\ ^ ^ QQ0 mg ], r ,s 
application of a “landem” by winch nn equal dose o * , 
gi\en m tlie following foui or five days 
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per cent) were free of disease at the end of fi\e years Although these patients re 
ceivcd a very thorough external irradiation, there obviously would have been 
a higher percentage of cures if the treatment had been completed bv internal 
tberapv The series, however, proves that external irradiation is a powerful 
agent m the treatment of the two last stages of the disease It also suggests 
that with the ad\ent of “supenoltagc” radiations, the elimination of internal 
irradiation is a possibility of the future But as a matter of practice today, 
external pelvic madiation should always be followed b> internal treatments 

In administering external roentgentherapy, the dimensions of the pelvis 
and the superficial projei tion of the uterus and parametria should be taken into 
consideration In general the portals of entry do not need to be excessively large 
(8 by 10 cm ) Tour portals of entry, two ingumoiUac (Fig 616) and two 
lumbosacral (Fig 617), are classical fields m use In some clmw.s two lateral 
field-* are added, but the use of these fields adds little to the depth dose at the 
level of the tumor and leads to bone complications which, m our opinion, pro 
s^nbe its use (Figs 619 and 620) Stamfli and Kerr reported twelve cases of 
fracture of the head of the femur m a senes of 1 372 patients with carcinoma 
of the cervix, and concluded that this small incidence (0 87 per cent) did not 
seem to justify the abandonment of the lateral fields , the majority of the frae 
tures however, occur two to three years following treatment, and the proportion 
should be estimated on the basis of the survivors rather than on the total number 
of patients treated Store beneficial than the lateral fields are the sacrosaatic 
portals of entry which have not yet known a great popularity (Fig 618) These 
are posterolateral fields winch bring the radiations into the pelvis through areas 
in which only soft tissues are present Thu, contributes greatly to the amount 
of radiations that ultimately reaches the parametria 

In patients with a small pelvic diameter and who weigh around 100 pounds, 
the amount of radiations whuh can be administered through six fields (although 
compatible with a good condition of the skin) mav surpass the limits of com 
patibihtv with the normal structures of the pelvis, namely, the bowel Conse 
quently, a physical evaluation of depth doses on the basis of the pelvic diameters 
is pertinent m every case in order to establish the total skin doses to be given 
In the average case, however, the maximum irradiation given through the six 
portals (with 200 lev m from six to eight weeks) is seldom sufficient to bring 
about bowel damage 

The ideal course of external pelvic roentgentherapy allows a protraction 
over a penod of at least six weeks m order for the radiotherapist to manage the 
general and local reactions without difficulty and in order to dimmish rhe 
percentage of late accidents due to this form of treatment The results of ex 
temal irradiation by means of large amounts of radium element (4 to 10 Gm ) 
has not contributed better results although its use has furnished remarkable 
effects m skilled hands (fleierdy) 

Intracavitary Cunetherapy — It is not advisable to allow a long period of 
time to ehpsc between the external treatments and their completion bv mtra 
cavitary cunetherapy Although the tumor may have been reduced m si 20 
and generally affected by external irradi ition, it has not in all probability, re 
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siu rounding soft tissues of the pelvis The advantage of this procedure lies 
m the fact that large doses may be administered to the tumor area Un- 
fortunately, homogeneity of the lriadiation so delivered is lacking and the treat- 
ment is sometimes followed by 1 adioneerotic accidents to the sun ounding struc- 
tures Pitts and Waterman have reported some good results from this type of 
treatment, but although their over-all statistics aie a ciedit to their unusual 
skill, the generalization of this theiapy increases the possibilities of accidents 
without improving the lesults The piocedure is not successful m the modei- 
ately advanced cases 





Fig 618 — Posterolateral approach for the external J rr ad i a tion o f ca £ Jj™. u es 
The sacrosciatic notch allows passage of radiations tnrous/i s 


Transvagmal Roentgenthei apy — Despite eailier sporadic attemp , 
is to be credited with the fiist systematic study of tiansvagmal roen ° n ff or ds 
as a substitute for intracavitary curietherapy (Pig 624) T e ° C -firect C d area, 
several advantages (1) a more homogeneous irradiation o aDP i IC abilit} 
(2) elimination of complications due to secondary infection, ^ (He"'ato) 
to ambulant patients, and (4) the elimination of radionecro ic ^ classical 
Whether transvagmal roentgentherapy will he more success u * ar0 je t 

curietherapy can be demonstrated only by the statistics o ics 
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The Memorial Hospital technique requires the use of radnnn emanation 
v, Inch is onlj available m the large cancel centers The intrauterine application 
|)j means of a tandem” is straightw a> succeeded bj the mtra\agmal apphei 
tion of a 1 adium emanation ' ‘ bomb ” This, “ bomb ” is a cuphhe rtctp tacle winch 
is directh applied in contact with the cciviv and is provided with adequate 
protection for the bladder and rectum (Tig 623) 1 he dose so administered is 

slighth larger inside the uterus The tot il duritiou of treatment is about five 
dajs 



Ht Cl - to icrlor »i i r ncii for tl i xt mil »ru llullon if rar In i»t of the ccrU* Nollct 
{of '•(jrarWc projection of Ihe utcru* 

As can lx seen, the different teehniqws differ mostlj in the variety of 
\agmal applicators An interesting set of lagmal appheafors was dei eloped 
at the Holt Kadium Institute of Manchester These are rubber ovoids used m 
pairs with a special spacer The molds arc molded so that the outer surface 
conforms with the i^odose curve of the contained radium (Cantril) Mhateier 
the technique used treatments should be planned indmdunll} to adapt it to 
the requirements of the case Protraction of the treatment results m diminu 
tion of injuries (Cantril) 

/n/crrfitujf Curietherapy — This treatment consists of introducing needles 
rontaimng radium clement or radium emanation into the tumor itself and the 




f nlnnuint „ in, i t*.* . , , l< < unique or tin h thcr ip> intiautuine tandem and \aginai 

iurnf uiV ' t,l,nn 1 'nr*" 'indicator *n tin cuitfr The intriuterinc and \nginal treat- 

11 ntj are not^ltnultniu ntts Hi« entire treitnunt is protracted o\ci cifiht to ten da>s 

v n-.ni'L -~H idhnnhenum t tichnlquc of cm lcthernp\ Mimilt ineous intrauterine and 
nMna! inntinont nv tin ms of a natal tandem anil \arle<I \ icinal applicators Three massive 
1,0 lR ir * in tw i nt' -four hours at Intervals of two to thicc neck-* 
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to be contributed W e believe that because this method offers definite advantages, 
n will become the method of choice m the future In our hospital fiftv two con 
secutivc patients With carcinoma of the cervi\ in all stages received external 
irradiation followed bv transvaginal roentgentherapv After a three j car con 
trol period them were twentv three patients (42 per cent) living and well 
(Rcgato) 



frig 619 —Avascular necrosis of the head of the rlpht femur arter Irradiation through lars 
lateral pelvic fields for carcinoma of the cer\lx 



He 6 0 — II 11 literal fractures of th h«-i Is of t» femurs fcllonlnc Jrra Mill n through latcrnl 

prhlc 11 11s for carcinoma of the trnlt Tic pul nt remained cure 1 of carcln nn. 

I orhf Complications of hadtoth craptj — The most common complications 
found in the course of radiothcrnpv of carcinoma of the cervix are those due to 
second an infection I or n long time the«c infections have caused the inter 
nipt urn or discontinuation of treatments which have then ended in failure In 
gmeral external irradiation succeeds in diminishing the second arv infection 
and in improving tin general condition enough to counteract further eomplica 
lions Hut whin radium is used is a complementary, step truimn and vaginal 
pad mg max bring about exacerbations of infection Oarrfa rejiorted that nl 
though external jwh ic irradiation was done first 11 per cent of Ins patients had 
repeated elevations of temperature alcove 101° I during the course of treatment 
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constitute an unavoidable consequence of i adiolhcrapy treatment If the ticat 
men! is adequately conducted (with piopci balance of si/e of field and daily dose 
and piogiessive increase of daily dose), the overwhelming majority of p.iticnts 
will conclude tieatment without nausea Dunng the corn so of ticatment a moie 
01 less maiked diarihca usually develops, but this functional leaclion of Hie 
bowel should not cause alann unless it becomes excessively prominent It usually 
lequnes administration of an antidiauheie Bismuth should not be used dui mg 
ticatment s because of the secondary ladiations which such pioducts might add to 
the bowel mucosa It the diarrhea becomes acute and bloody, a lcvision ot the 
daily and of the intended total dose may be indicated, and treatment maj even 
have to be interrupted 

The total amount of radiations administered may cause a diy or exudative 
uidiocpidci mihs of the skin This skin leaction, aheady dcsenbcd in the 
chaptei on ladiotheiapy, is harmless and leparable on the condition that it he 
kept fiee fiom secondary infection This implies daily dressings during the 
penod in which the epidermis is absent in the exudative type The necessity 
foi these daily diessmgs undei competent survcyance cannot be sufilcienth 
emphasized, foi these pi coalitions will pi event the development of telangiectasia, 
fibiosis, atrophy, and late ladioneerosis of the mediated aicas, but, if neglected, 
the secondary infections pencil ate the deimis and a ladiodermitis may immedi 
atcly lesult Damage to the dermis is not easily healed and may possibly require 
suigical excision and skin giafts 

Following the application of radium, an aica of i adiocpillielihs of the 
vaginal mucosa always develops, appealing in the foim of a diplitheioid mem 
biane inoie 01 less limited to the uppei thud of Hie vagina 'Jins mucosa 
leaction spontaneously subsides under piopcr antiseptic eaie but, if ncgleetet , 
may develop into ladioneciosis as in the case of the skin I oitunatcty, tic 
vagina has a gieat ability to repan itself, and many of these localized ra 10 
necrotic accidents aie passed unnoticed Piopci vaginal domhes and anfiscp ie 
lollies aie adequate preventive measures 

Following the application of ladium llicic may be a mild device 
pioctihs caused by the reaction of the rectal mucosa If the radium comes i 
contact with tile lectutn and the dose is laigc, a localized ladioneciolic area ma 
develop on the antenoi 1 octal wall at the level of the ceivix A ceitam am 
of icctal bleeding may appear accompanied by pain and tenesmus icse si 
areas of lieciosis often heal spontaneously Cystitis is raicly observe 

A i ectovaginal oi a vesicovaginal fistula may appeal in the course of ^ 

incuts oi immediately afteiwaid, but these accidents are not ncccss.ni v 
excessive mediation If tumor has invaded the lccfovuginu sop urn 
bladder, the destruction of the tumor opens a passage winch resu sin a ^ 

oi fecal fistula This is particularly evident in advanced cases a ci < ^ 

dose of ladiations has been given The production of vcsicovagma ^ ( j |( , 
vaginal fistulas due to irradiation can be avoided bv piopci v I ■ 
radium applicatois m the vagina 

Late Complications of Radiotlici apy — External and rnlracav itar. ^ srnn ]| 
tions may result in an overirradiation of the vital organs o ic P c 
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Two thirds of these cases ended with an lncomplftc treitment and consequent^ 
the total survival rate w as considerablv diminished The most common infectious 
complications were pelvic cellulitis, pelvic peritonitis urinary infection, and 
p> ometra, a great proportion of which occurred m the voung patients The 
virulence of the seeondarv infection is an important factor, but the resistance 
of the patient is perhaps even more relevant Investigation of this balance of 



.4 ■* -Tran^aeinil ro«ntt,entt er-ipy Irradiation through a specially designed 
pecuium (Kegato) widen protects the \ulva while allowing dispersion of the beam through 


factors mav be made b\ means of the Huge Phillipp test in which the vaginal 
secretion is cultured in the patient's own serum With the advent of the 
sulfonamide-* and penicillin, these complications have now been considerably 
reduced and the Huge Phillipp test is no longer justified 

The use of moderate sued portals and appropriate dailv doses eliminates the 
general Teaetion known as “irradiation newness ' This general reaction does not 
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Prognosis 

Caiemoma of the ceivi\ tieated adequately has the best piognosis of nil 
majoi foims o± cancel Although an eaily diagnosis is desnable and ofteis a 
gieatei chance of erne, the cmabilih of even adianced eaieinomas of the ccni\ 
is 1 eni a 1 liable 

It is peiiectly sate to judge the lesults of tieatment oil a five-jeai-cure 
basis Eegaud made a study of 559 eases of caiemoma of the ceiviv m which 
indiotheiapi had failed and found that SG pel cent died within thiee lears, 
and although twentt -eight patients died aftei the jeais, only two of these 
did not show evidence of lecmience witlim the five-yea i penod (Pig G25) 



Of 5,669 cases tieated between 1914 and 1931 by lime c i eien ln ^ , 
and collected lw the League of Nations, 1,4S9 patients (2 pel con 
well aftei the jeais (Table LII) These statistics lepicsent 311 1 °' , ,« el cnt 

age of lesults ovei many yeais and also an aieiage w uc i 1,1011 Slg | cn tl\ 

qualities of tieatment In cei tain institutions the figuies ia\c cei 

TaBIF LII COMriLEO ItESUITS OF B 'WOTHErAFl IS CAr P 1 ’j®'^\q3j CEr ' 1 ^ 

DlFlErENT INSTITUTIONS FrOM 1914 TO 1931 

(Data from Hej mm, J Acta ol>st & g5 a 01 - c ln ln! " ’ 



i CVSES* 

Stige I 

G07 

Stage II 

l,02o 

Stage in 

2,417 

Stage IV 

1,020 

Total 

5,069 


•Cases lncompletel> treated arc Included consider, a as fatlur, ' 

t Patients dead of intercurren* diseases before fi%e >c 
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amount of rectal bleeding and sometimes a rectal hemorrhage, usually accom 
panted bv “gas pains,” may occur in patients who ha\e been well for some 
time The bleeding ma> be due to the untoiiard effect of radiations on the large 
or smalt intestine or on both, but these symptoms ar^ neither frequent nor neces 
sanly fatal Prompt administration of sulfasuxidme, penicillin, and, if neces 
sari, blood transfusions ma> be sufiincnt to laeilitate total and permanent recov 
cry In a fen instances there is bon el obstruction and then an entcroenterostomy 
oi a colostom} mav become necessary At lien literal fields of irradiation have 
been used or ov crazed fields of entrj have been applied to a small pelvis, 
fltascidar changes of the pelvic bones and later spontaneous fractures maj result 
particular]} at the head of the femur (Tigs 619 and 620] Avoidance of this 
portal of entr> eliminates this complication 

An area of heavily irradiated skm mav be the site of a late radiodcrmitis 
occurring several jears after treatment As a general rule there is a historv 
of trauma (or surgical incision) and subsequent secondary infection which 
brought into a devitalized area of the skin contribute as much to this accident 
as the radiations themsdves To avoid such late radionecrosis the patient should 
be cautioned against allowing excessive dr} ness of the irradiated area of the 
skm 

Late rectovagwaZ or vesicovaginal fistulas maj result jears after the ear 
emoma has been controlled purclj from the effects of irradiation of these strue 
tures More frequcntlj, however, these late complications accompan} a recur 
rcncc, which causes secondary infection and consequent necrosis 

Causes of railurc of Radiotherapy — The most common cause of failure of 
radiothcrapj is an insufficient irradiation of all potential tumor areas Ob 
viousl}, complications which interrupt the course of treatment easily lead to 
underdosage but, m addition, it is possible that sccondarj infection diminishes 
the radiosensitmtj of these tumors Fault} technique" and the displacement 
of radium applicators mjj result m underdosage and consequent^ m local re 
eurremes (Wirlh) But m addition, when the parametria have been invaded, 
an insufficient external irradiation is most frcqucntl} the cause of failure in 
spite of a perfect internal irradiation Compression or invasion of the ureters 
resulting m uremia nsuall} impedes completion of treatment In some eases 
however, full return of ureteral function is reestablished bj radiothcrapv 
(Cantrd) 

Upper abdominal mctastascs outside of the field of irradiation mav be pres 
ent during the course of treatments and ma\ result m general izalum of the dis 
ease even when the tumor has been totally sterilwed in the pelvis Y»ith the 
improyement of radiothcrapcutic techniques, this phenomenon is being observed 
more often Finall}, the untoward effect of radiations on the small or large 
bowel maj result in a large area of necrosis winch can cause death but this ls 
exceptional (Aldridge) In general, most bowel complications properly handled 
medically or surgically are not fatal 

In a thorough study of a small group of earlv carcinoma" of the cervix 
Buschke traced most failures to a definite avoidable inadequacy of the treatment 
Lack of radioscnsitivit} of the tumor, although sometimes claimed as a cause 
of failure is seldom if ever, the cause of recurrences 



ical handicaps On the othei hand, Jones, lepoitmg the lesults obtained at the 
Kelly Clinic, related that patients with Stage I carcinoma had been divided into 
two gioups those with the veiv eaily lesions being opeiated on and the others 
tieated by radiotheiapy At the end of five yeais the good lesults showed a 
consideiable paitiality for the group tieated by radiotherapy In other institu- 
tions the lesults of radiotheiapy m the tieatment of Stage I caicmoma have 
shown as much as an 80 pei cent five-yeai suivrval late (Table LIII) 


Table LIII Results of Radiotherapy in Treatment of Stage I Capcinomv of Cefvix 



TEARS 

CASES 

WELL 

5 YEAPS 

PERCENTAGE 

League of Nations (Heynian) 

1914 1931 

607 

335 

55 

Radium Institute (Regaud, Pans)* 

1925 1929 

37 

2S | 

76 

Marie Curie Hospital (Hurd on, London)* 

1934 1937 

40 

32 j 

SO 


•Results of mtracavitarj cunetherap> alone without benefit of adjunctne external 
pel\ ic roentgen tlierap> 


Stage II — The lesults m this gioup of alieady niodeiately advanced cases 
aie lathei satisfactoiy undei the judicious combination of external and internal 
ladiotheiapy The piognosis has been lepoited as varying fiom 35 to 60 per 
cent five-year suivivals (Table LIY) 


Table LIV Results of Combined External and Intracautwx Radiotiiefai v is Tfeit 
mem of Stage II Cvfcinoma of Cepyix 



YEARS 

CASES 

WELL 

5 ye \rs 

PErCENT^GF 

League of Nations (Hevinan) 

Johns Hopkins (Jones, Baltimore) 
Radiumhemmet (Heyman, Stockholm) 
Radium Institute (Reguud, Pans) 

Mane Curie Hospital (Hurdon, London) 

1914 1931 
1927-1935 
1931 1938 
1926 1931 
1934 1937 

1,625 

124 

S49 

217 

174 

590 

50 

362 

100 

107 

36 

40 

42 

40 

61 


Stage III— It cannot be sufficiently emphasized that a Stage III carcinoma 
of the cci vix has a bcttci piognosis than an operable carcinoma of the stomac 
(Eegato) Tins fact ought to encomage and piomote the attention gnen to 
gioup of eases What is usually called a “fiozen pelus’ is often a cllTa 
Stage III caicmoma of the cei vix .and should neiei be consideiet as i°pc 
The lesults obtained m this gioup, liowevei, aie imaiiabh due to a loro > ^ 
external liiadiation The five-veai lates foi these patients i.aij iom - 


pei cent (Table LY) 

T\ble LV Results of Combined External and Intracatowt RtDioriiErAin J 
ment of Stage m C vrcinoma of Cefvix (Tin SESV r h ™ 

Taken as a Measure of Quality of External Itradution guts 
tm T)iffefent Institutions) 


— 

YE\FS 

CVSES 

1 5 

League of Nations (Herman) 

1914 1931 

2,41 1 

5G1 

30S 

455 

22fi 


Radiumhemmet (Herman, Stockholm) 
Memonal Hospital (Heah , New York) 

1931 103S 
192S 1931 


Marie Curie Hospital (Hurdon, London) 

1934 1937 


Radium Institute (Regaud, Pans) 

1926 1930 




31 

34 
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jmprov mg He} man reported that of 1 885 patients treated at the Radium 
hemmet between 1914 and 1930, 412 (22 per cent) wert free of disease after 
five >ears, 'while of 1,920 patient*, treated between 1931 and 1938, 606 (SI per 
cent) remained well alter five yean> Tins impiovement is stilt further en 
lianced bj considering the results m the list j car reported (1938), when of a 
total of 336 patients treated, 13 i (40 per cent) were well and free of disease 
five years after The judicious application of "superioltage” radiations has 
brought about a definite improvement of results Buschke and Cantnl reported 
the results of external pelvic irradiation with 800 k\ plus intracavitam curie 
therapv Or a selected group of 130 patients thus treated at the Tumor Institute 
of the Swedish Hospital, in Seattle fifty six (43 per cent) survived five wears 

It has been suggested that carcinoma of the cervix has a less favorable prog 
nosis m younger uomcn, but Laborde found no appreciable difference m the 
outcome of the different age gioups m fift> seven patients with Stage I car 
cinoma of the cervix The histologic grading of epidermoid carcinomas of the 
cerv ix does not prov ide a basis for prognosis How cv cr in a group of patients 
in the same cluneal stage, those few presenting verj undifferentiated carcinomas 
(Grade III) mav he considered is having a less favorable prognosis 

Idenocurciaomas have been rcgnided foi a long time as having a less favor 
able prognosis than the more common epidcimoid carcinomas However, 
Baclcssc (1942) m this regard reported on a series of fort} patients with adeno 
carcinomas treated at the Radium Institute of Paris of whom twelve (30 per 
cent) remained well iftcr five vears He then compiled 420 cases of adeno 
carcinomas of the cervix from the world literature and found that 102 (24 per 
cent) of the patients were rcpoited well five vears after ladiotherapv 

The most important single factoi influencing the prognosis is sccondan/ 
infection, mamh because it can and usuallv docs mtcifcrc with the completion 
of treatment Garcia reported that the results were less satisfactorv in Negro 
women but this mav have been due to the fact tint more of these cases presented 
secondary infection Recurrences following am kind of treatment usually have 
a very poor prognosis Cavernomas of the cervix which recur after radiotherapy 
(adequate or inadequate) have i verv meager chance of bung cured b} a 
second treatment Recurrences after total hjstcrcrtomies also jicld ven poor 
results because m the majontv of instances the tumor is alrcadv disseminated 
witlun the pelvis 

It is important to amlj7c the results m the differ* nt stages because this 
usually emphasws the necossit} of improvement of one or the other aspect of 
the treatment 

Stage / —Cases of carcinoma of the cervix m this initial stage arc highlv 
curable both bv surgerv and radiotherapy provided the treatment is applied with 
proficiencv Pmmcrt reported on a scries of fort} one patients with Stage I 
circmoma of the eeri ix operated on at the Barnard Skin and Cancer Hospital 
of whom tlurtj three (SO per cent) were cured In the same institution onh 
those patients who were inoperable because of obesitv, h}pertcnsion, diabetes or 
cardiorenal disease were treated with radiations Of twenty seven patients m 
this cateporv , CO per cent were cured, a ven good result considering the elm 
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Stage IF— Under the reused classification of 1937, the eases which fall m 
Stage IV are most advanced A verv restricted number of these carcinomas 
have been permanentlj sterilized, however, even after tumor had perforated 
into the bladder or rectum (Table LVI) The results of external and internal 
treatment for tile majoritj of these Stage IV cases Meld onl> a worth vvlu'e 
palliation 


Table l\I Results or Combined External and Intracavitary R vdiottief apt in TrEvr 
mi nt or Stage IV Carcinoma or Cervix (Classific vtion of 1929 
Befope Its Revision in 1937) 



YEARS 

CVXES 

VV ELL 

5 VE\RS 

pErrENT \oi 

league of Nations (He} man) 

i«u4 1931 

1,020 

52 1 

5 

Memorial Hospital (Healy New Yorl ) 

1928 1931 


5 


Mane Curie Hospital (Hurdon London) 

1934 1937 




Radimuhcmmet (Herman Stocl holm) 1 






In summarj, it is clear that pessimism is not justified in the treatment ot 
carcinoma of the cervix and that the time and expense involved m administering 
an adequate treatment to most of these cases will be amplj rewarded bv the 
satisfying results 

The prognosis of sarcomas of the cervix is admittedlv ver) poor 
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CARCINOMA OF THE CERVICAL STUMP 

The c< rvicdl stump is the portion of the cervix which is left after a supra 
vaginal hvstcrectomv has been performed The uterus is usually amputated 
at the isthmus, 1 5 to 2 cm above the free extremity of the cervix The cervical 
eana\ is obliterated to a maximum depth ot 1 r ) to 2 cm but the lymphatic dram 
age of the remainin', cervix is practically untouched (Fig 626) 

Carcinoma may develop in the cervical stump twenty five years or more after 
a subtotal hysterectomy The actual incidence however is not know n for actual 
figures ate difficult or impossible to obtain inasmuch us there is less strict follow 
up of general surgical cases as compared with cancer cases Many of the cases 
reported m the literature as carcinoma of the cervical stump developed shorth 
after liy stcrcctomy and were m all prob ibihty carcinomas of the cervix or endo 
cervix, which were not suspected at tlvc tune of operation (Martzloff) More 
often quoted m the literature is the proportion of carcinomas of the cervical 
stump seen m the specialized clinics and expressed in percentages of the total 
number of carcinomas of the cervix These percentages run as high as 4 or 5 per 
cent but arc misleading and should not be tahen as representing incidence 
In view of the fact that carcinoma!:, mav develop m the remaining cervix 
several outstanding surgeons bold the belief that this justifies doing a pan 
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Prognosis 

At present, Hit* pi ognosis oi can mom, i oi the ftnital stump is slightls 1c- 
Jd.ouble than that oi carcinoma of the tcisi\ Hosse.er the published icml'c 
toda> are lathei encouraging I juke and Bourns repot ltd on fifts-spsen pa- 
tients with carcinoma of the cenual stump treated at the Mas o fJmir 0 f when 
fifteen <26 per cent) were free of disease fi.e oi moie seals aft' r the treatment 
Monod reported ten of tss ents -ses en pal icnts free ejf disease from t s o to ten 
' < ai s Heals and Amcson treated si\ts sesen patients at the Memorial Ho-jntal 
°f New 1 oik, with 14 pci cent fne-scar cuics Cantul and Busch! c hasp re 
ported fist* of eight patients ssdl and nee oi disease fi-e sears alter treatment 
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CARCINOMA OF THE CERVIX AND PREGNANCY 

Carcinoma oi the eci \j\ is an innequ<nt complication of prcgnaii'.. h* 
<ausc earnnomas of Dip eei\i.\ arc more iicquentl iound m ssomcn between 
45 anej 55 sears ox age sshen reproductisits is osci and because premium, 
seldom occurs. m a woman ssiio alif'ads has carcinoma of the cersm The in- 
cidence oi tins association has been sanotish estimated as 1 is 1 000 to 1 m 
20,000 prcgnaneies It is iound predominant].- m -.omen betssren 30 and *J 
scrars of age (Straus*; 

Dunng pregnanes the eersu is subjected to air in'icased blood ejrcu ‘•t'-'*. 
s.ith hj pci tropin of the muscle and connective tis-u' Mon os c-r tbc^o u - rin ‘-- 
cpitheliurn of the *ndoceni\ is replaced b euboidal cells and there is . 
subcpitbelial proliieiation c- tending d< c pi.- into the eonn'ctise tx-u-ue ^ ^ 
histologic changes, no matter ho a impic-si.c do n'A ncce-sanl- b<- ^ 

on oma, but carcinoma which deselops on the cci-l of a pr'anam u - r 
reputed to be able to dcsclop much faster than m tbc ab-eme or 
A fess authors belies c that caicinejma deselops fastci due to liormom. 0 r 

and base reported an ancst in the de.elopmcnt of the iumor -hi 
gestation but this is not eonoboiated bs the rnatont fKir irnan) - 
desclopment of carcinoma during piegnan's could be c 1 pome' 0,3 l£j » 
of increased blood supph anei of added soung eonricrti.c ti-.-ue on 
tumor deselops This bosses cr, is pui eh theoretical ^ ^ ,,f T , rgm 1 " 

5Vben carcinoma of the <ei.ix dc.'Iop-> > n ^ 1C c “ r ( t < 

nr nil cm pregnane. has occur ic*d in spite of tnc pre-cu"- o. ' oJf ( , 

eerav Ve chances of an earl- spontaneous abortion due to matron - 
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hysterectomy, their main contention being that the operative mortahtv of total 
hvstcrectomies is not an\ higher in skilled hands Several factors, however, 
have to be considered before advocating this radical course many of these op 
erations are done for inflammatory diseases and the risk involved is obviously 
greater for the larger operation, the operative mortality is unqncstionabh 
higher in the hands of the average surgeon, morbidity becomes an important 
factor, for it is generally accepted that a panliv stcrectomv carries greater pos 
sibihties of injury to the bladder and the ureter and, finally, it should not be 
forgotten that carcinomas of the cmical stump arc curable in an appreciable 
proportion The problem is usually presented as i question of balance between 
the greater operative mortahtv ot the radical operation and the incidence of 
v arcinoma in the remaining ccrv i\ W c think that the question should be pre 
sented as a balance betwen the increased operative mortalitv m the hands of the 
average surgeon and the number of carcinomas of the cervical stump which once 
developed may fail to be cured 

lluch too often are subtotal hysterectomies performed in casts of vaginal 
bleeding without a previous dilatation and curettage for diagnostic purposes 
In these eases, a carcinoma of the endoocrvix may be severed and the subse 
quent pathologic examination reveal the error In other case's the entire tumor 
may be left behind and the diagnosis not established for some time Some of 
these cases, particularlv the adenocarcinomas of the cndocorvix, may continue 
to develop so slowly that further treatment is not sought for two to three years 
These cases do not constitute true carcinomas of the cervical stump Car 
emoma mav, of course, develop on the remaining cervix at any time after the 
operation, but it is better for statistical purposes not to consider as carcinomas 
of the cervical stump those cases in which the svmptoms lme appeared within 
three y cars A uterine myoma present at the time of operation docs not elim 
mate the possibility of a coexisting but overlool ed carcinoma of the cervix 

Some authors report th it as a rule the diagnosis of carcinoma ot the cervical 
stump is made later than the diagnosis of carcinoma of the ccru\ m general 
Cantnl and Buschke however found a large proportion of early cases and at 
tribute this finding to the fact that patunts presenting vaginal bleeding after a 
subtotal hvstcrectomv arc moic often alarmed than those with no previous 
operation 


Treatment 

It is m the practieabihtv and the results of treatment tint carcinoma of the 
cm it'll stump differs most from circinoraa o£ the cerux An important stop 
m the treatment of caremomaa ot the conn is the mtraeatitarj irradiation 
hj introduction of a ‘tandem” in the cortical canal Tins proieilurc is prac 
tiealli impossible in carcinomas of the cortical stump because of the shortness 
ot the canal The result . s a diminution of the total dosage and a consequent 
greater possibihtv of local recurrence * 

or , T nT S ,'" a ! rocnl G u >«i‘Mpj us a complement of external irradiation is 
probable tlic best treatment for carcinomas of the oertieal stump Its use mat 
become more tt .despread after its super, omt ,s proted b, stance, of rcsidt. 
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integral part of the host and that it has local invasive qualities normal!} Noi- 
mal liophoblasts may show almoimal cytologic changes, but ewn when they show 
all degrees of anaplasia, if they aie not in contact with the utenne vail, invasion 
cannot take place This undoubtedly explains the failure of con elation at times 
of micioscopic appearance of hydatidifoim moles and subsequent clinical course 
Heitig has emphasized that at least ten repicscntatne sections of the mole 
should be taken, and, most lrnpoilant, that the curcttinys taken at the time of 
molai evacuation should he meticulously studied lie considers foui histologic 
tvpis of “malignancy” choiioncpithelioma in situ, s\nc}tial endometritis, 
clioiionadenoma destiuens, and chouoncaieinomu He has detailed the histologic 
uilena of these types and emphasized that the hist tin ce of these aie of onh 
questionable “clinical malignancy,” although mieioscopically the} show changes 
which Ileilig believes significant It is in the last gioup only, that a rapid 
malignant couise tan be expected Of 200 cases ol h}datidifoim mole, Hertig 
iound that sewn weic choiionepithclioinas in situ, nine weie s}iic}tial endo 
meliitis, thntv-lwo were clioiionadenoma destruens, and onh fhe were choiion 
(aicmoinas The 0 patients with clioiioncaicinoma died Onl} two otliei pa 
lients died, and both oi these uue poslopcialivc deaths It is, thuefoic, 
logical that a consci vative attitude oi “scientific, appithcnsiw c\pc< lanci ' 
should be adopted when dealing with a hsdatid mole In this fashion, mam 
nudless opciations mas be a\ oided without added lisk 


Treatment 

'Pi eat limit of (aKinoina oi the ccnix dining gestation mu} imply diainatic 
dmsions Two nnpoilanl fadois <ne invohcd the life of the child and tie 
nsk man icd b} tin usual!} }oung liiothei In addition, the stage of ad wince 
incut oi the tiuiioi and the stage ol dtwlopmenl of the piegnanc} must hot i )C 
(onsideied . 

First Half of Gestation — It is geneiall} arr opted that dining the irs 
foui oi fi\e months of piegnancv 1 he fftus should be saenficed m the inteics 
the iriolhei When this dension is l cached, tieatment should he staifer n 
tunal pduc loenlgenthciap} tust as foi cainnoma of the ccnix m t ie no 
pngnant nteius Aftci a pcnod oi foui to six weeks, a therapeutic a 101 1 
ocdiix in tin ina ]oi il\ oi cases When this does not take plat f, a < l •* *‘ 1 ' 
the ( ci \ ix and a .menage of the uteiine contents should be pcifoinied, J 
fetus ought not n.idi teim allei this u ladiation Iiiadilion o t it ' ' ‘j 
tin (aih months oi piognamy i faults often in anatomic an nun a < n 

of the dnld ( Mui pin ) Aftei the aboition, tieatment should In 
the usual lnannu In t lie taih lesions ^ Inch arc common \ a-^ 1 j, iS t)ir* 
(.ills pii gnam h s, a total hvsUicdoniv ma} he (qualh surcfssm 

ldiantam of In mg exindilnc , 

If the jiatieiit objeds to a thuapeutn aboition, fxtiina torn - (jf 

should not he "i\di Intia\airinal r untlliciajn u ‘ , a j >or 

in (gm mu aKo implns daniauc to the ietus and most often a so i 
turn (I'm 027) The application of small amounts of .admn, . n I 
d.ue an abn.t.o,, but .lms not haw snffiem.t cf.ed on tin tumor to stent./ 
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Vaginal bleeding may persist and become alarming, but m the majority of m 
stances it is rather mild Lumbar pain spreading to the hip and thigh may 
be present after the tumor has in\aded the parametrium 

"When the tumor is not disco\cred and delivery “per vias naturales” is 
allowed to occur, deep lacerations and fatal hemorrhage may follow, although 
in some early lesions, delivery has been achieved In other cases however, the 
patient may die undelivered because of obstruction by the tumor 

Repeated or prolonged bleeding during gestation often leads to an early 
diagnosis of carcinoma of the cervix In general, in order for impregnation 
to occur m the presence of a carcinoma of the cervix the tumor must not be aery 
advanced and if the impregnation has preceded the tumor, then it has not been 
present for long when it is discovered The symptomatology is usually and un 
fortunately attributed to other more common complications of pregnancy As a 
rule bleeding is taken for a symptom of abortion and the conservative manage 
ment of threatened abortion is usually given If inspection and palpation of 
the cervix reveal an area of ulceration and induration the greatest care should 
be exercised to obtain a biopsy In the early stages of pregnanev a lacerated, 
everted cervix with an irregular easily bleeding center may be taken for a car 
emoma The decidual reaction of the endoccrvical epithelium could also be 
mistaken microscopically for early carcinomatous changes Nonspecific prolifer 
ative lesions of the cervix can also be mistaken for carcinoma but the biopsy 
will easily solve the problem of diagnosis V hen the patient is first seen 
toward the end of pregnanev a large soft exophytic carcinoma may be mistaken 
for a spongy placenta previa an erroi possibly fatal to the patient 

In the differential diagnosis of carcinomas of the cervix during pregnancy 
one should consider the hydaitdifoivi mole which is equally rare This tumor 
occurs as a complication of pregnancy and is composed of evsts that are a 
product of cystic degeneration of the stroma of the v iliac There is usuallv 
severe bleeding during the early months of pregnancy Fortunately the diag 
nosis is rather simple m view of the characteristic appearance of the cysts which 
are spontaneously eliminated The difficult m the treatment of hvdatidiform 
moles is due to the fact that thev may be the basis for the development of 
chorioepithelioma About half of all chorioepitheliomas develop from hydatidi 
form moles one fourth after full term pregnancies and one fourth after abor 
tions (Novak) They have a marked tendency to invade the wall of the uterus 
and the blood vessels and to metastasize distantly They mav be accompanied 
by fairlv large bilateral lutean cysts of the ovaries Both the hydatidiform 
mole and the chononepithelioma may produce large amounts of gonadotropic 
hormones which should be investigated m the blood and urine but the test does 
not serve to differentiate between the two conditions The most difficult decision 
to make is that of the treatment of the hy datidiform mole which is suspected of 
degeneration into chononepithelioma 

Her tig has demonstrated that there is a general correlation between the 
morphologic appearance of a hydatid mole or of its curettmgs, with the sub 
sequent development of chorionic “malignancy ” It should be noted that the 
normal trophoblast is different from the ordimrv tumor cell m that it is not an 
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soon <is the cluld is viable) and then pioucd \\ lth the legul.u eomse of lieal- 
mont Ihsteiei tonnes aie accompanied In a gieatei opciativc mortality w lion 
done on these patients 

Term of Gestation — Main eases of taitinoma of the ceivix aic diagnosed at 
the tune picgnamj has icaehpd its full development If the caicmoma is a very 
cailj one, dclivcn may be chanced “pci lias nalui ales” with the use of forceps 
as a piolectivc mcasnie against possible laceiations II, however, the lesion 
does not waiiant this lisK, a (csaiean opeiation should be done and the eai- 
( nionia tieated latei In the icgulai ladiotheiapeutic methods 



During Labor —Caicmoma of the ceivix which is disco voice ] 1 du '■ ^ ocs 
fust stage of lab 01 affoids little oppoitumty ioi delibciation H soctlon IS 
not appeal to allow complete dilatation of the ceivix ‘ in ‘ ' preferable 

still possible, it should be pcifoimcd immediate]) 0Ii ° ;>< i] 0 f f or ccps 

(Danforth) If the ceivix is aheady 

is indicated to avoid lacei.it ions as much as poss , - - 1 ' 1 

usually grave If the patient suivivcs dclivciy , extern a 
be administeied at the cailicst possible tune and latei comp 
treatments 


demented by internal 
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The only alternative left under these circumstances is absolute abstention of 
therapy in ordei to allow development of the fetus and delivery by cesarean 
section This procedure, which is directed to protect the life of the child at 
the nsk of the mother often lcsults m the loss of both 

Second Half of Gestation —During the Inst half of pregnane}, it is gen 
crallj accepted that an effort can be made to preserve the life of the child with 
out endangering the life of the mother or without reducing considerably her 
chances of being cured 



Fig 627 — Intravaginal curietherapy for car moma of the cervix Jn earj> pregnancy 
Tiic small fetus is Inevitably clo e to the cervix so that most of It is heavily and dangerously 
Irradiated 

The proeeduic generally consists of a preliminary mtrav aginal application 
of radium At tins stage, the possible damage to the child is considerably less 
than in the early stages because the relative distance of the fetus from the cervix 
is much greatex (Tig G28) If the diagnosis of carcinoma is made dunn D the 
fifth or sixth month of gestation, it may be best to wait a month or six weeks 
before the radium is applied Following the application of radium, a cesarean 
section should be done as soon as the child is viable After cesarean section, 
treatment should be continued by intrauterine curietherapy Another pro 
cedure to be applied to early lesions consists m applying radium while await 
mg the viability of the child and then performing a cesarean followed by 
hysterectomy (Porro section) Berkeley reported a case so treated the child was 
born with bald patches on her head which later were covered by hair, and she 
grew to be an outstanding athlete If the tumor is adv anced, the intra vaginal ap 
plication of radium without previous external pelvic roentgentherapy is of little 
value and consequently it may be preferable to do a cesarean operation first (as 
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uiethia and anteuor to the icctum The internal suiface of the vagina pie- 
sents numerous tiansversal folds Its upper extremity reflects upon itself 
to become continuous with the uterine ceivix, foimmg a eneular cuff winch is 
aibitranly divided into four arcs the anteuor, posterior, and lateral formces 
It is in contact with the peritoneum only at the level of the posterior fomi\, 
where it is m 1 elation with the cul-de-sac of Douglas The lower or outer cv 
tiemity oi the vagina is its nairowest pait and is sunounded by the constnctoi 
muscles 

The vaginal vail is 3 01 4 mm thick and is foimcd by three lajeis of tissue 
an outei, fibrous lajei, a middle musculai buyer, and an mnei mucosa The 
mucosa is a stiatified squamous epithelium on an megulailj navy basement 
membiane Xomiallj the mucosa has no homy lavei and no glands, blit these 
may occasionally be found m the foiniees 



Lymphatics — The lymphatics of the vaginal vail may be ' 

tv o mam gioups one accompanying the nlenne aitcij an ie 01 
ing the couisc of the vaginal ailciy (Kouvieic) The b uiphaUes vluch 
the identic arleiy diain the supcnoi p<nl of the vagina anc cmP J )i( ,/ 

the nodes of the external ihae than. The lymphatics vluch folio ' 

aitery diam, for the most pait, the lovei half of the vagina •‘ n n<l 

one of the hjpogastnc hmpli nodes In addition, t le > in P in 10 .* m nia -v 

anastomose with those of the ceivi\ and oi the Miha vare J s0 ” , n0 ^ cs 
alfeo penetiate into the lectal wall and tenninale in peincc a } n 
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During Fuerpenum — Carcinoma of the cervix which is diagnosed follow 
mg delivery requires no special technique of treatment and should he managed 
as all other carcinomas of the cervix 

Prognosis 

Sarvwy m 190S repented a mortalitv of 53 per cent in patients with car 
cinema of the cervix who were allowed to develop to term and wire delivered 
“per vias naturales ” Eight per cent of these patients died undelivered To 
dtj the prognosis for the mothu is much better than it used to be because 
the mortalitv Tate has been reduced and the radiotherapeutic results improved 
In the carl} stages of pregnancy the fetus is lost but the prognosis for 
the child improves as it reaches viahilitv and the ideal indication of a cesarean 
section If the tumor is advanced when the ccsaicnn section is done, the infant 
mortalitv is however, high Converse!} the prognosis for the mother is best 
m the earlv stages of pregnanev and do reaves toward term Obviouslv the 
prognosis of these patients also depends on the stage of development of the 
tumor which, in the m vjontv ol caves, falls within the definition of a Stage 
I or II 

Large statistics of five }eai results arc not available as the icports of these 
cases are usuallv concerned with the technique of management rat) er than with 
the longterm results Of twentv patients treited at the Mavo Clinic bv differ 
ent methods and followed more than five vears six (30 per cent) remained liv 
mg and well (Mamo) 
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CANCER OF THE VAGINA 
Anatomy 

The vagma a musculir membranous verv clastic tube extends from the 
vulva to the uterus and lies immediate Iv posterior to the bladder and the 
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Theie is immediate local pain followed latei by dysuna and constipation due 
to constriction of the bladdei and iccttim Ilematiuia and edema of the lower 
e\tiemilies maj lie obsei ved Distant metastascs aie rare in sarcoma of the child 
but are not uncommon in saieoma of the adult Detenoration of the general 
condition with anemia and uremia lapidly develops 


Diagnosis 

It should be kept in rnind that a pi unary eaicmoma of the vagina is less 
fieguent than dnect involvement 01 metastascs fiom primary lesions m other 
organs Because of the fiecpient involvement of the vaginal wall by carcinomas 
of the cervix, a diagnosis of pnmaij carcinoma of the vagina should not he 
made unless the ceivix is found intact When an exploration of the cervix is not 
possible thiough the vagina, a diagnosis of raicinoma of the vagina should onlv 
be done when on rectal palpation the icgion of the cervix appears normal and 
the parametna are not involved (Radiological Subcommission, Committee on 
Hygiene of the League of Nations) These stnct lilies aie pistified because of 
the ranty of taicinoma of the vagina G'aicmomas of the endometrium mav aho 
directlj involve or mclastasi/e to the vagina Because some of these metastatic 
tumors arc undifferentiated and do not show distinct adenoid airangcmcnts, an 
erroneous diagnosis of pmnaij caicinoma of the vagina is otten made, particu- 
lar^ when the cervix is not aftcctcd Vaginal inetastases aie very common m 
utcune ehorioepitheliomas, but the differential diagnosis can be based on a 
recent picgnanrv 01 on the recent elimination of tvpical hvdatid ejsts 3 a G 
nant tumors of the ovarj and carcinomas of the gastrointestinal tract mav pro 
duce abdominal implants which gravitate to the cul-de-sac ot Douglas, where t e 
tumor casilv invades the postenoi wall of the vagina and simulates a pnman 
tumoi of the wall A dilatation of the cervix and curettage of the endometrium 
should alwavs be done when the caicinoma is not frank!} cpidcrmo) tr 
rarclv an unsuspected caicinoma of the bladder invades the vagina, an 
such advanced lesions there mav be a difficult} m establishing t e rue p 

Sarcomas of the child aie casilv reeogm/ed The sarcoma or the adu -■ 
jircsent itself as a submucous nonulccratcd ma'-s of the vagina v.a 
already ulcerated, necrotic turnor The diagnosis is made on jiopsj , 

Most of the benign lesions of the vaginal wall are pec uncu a - jn 
ulcerated and consecjucntly casilv diagnosed Condyloma ataminaa 
spread into the vagina from the vulva Benign ulcerations arc svipe 1 
often tender Tuberculous and svphilitie ulcerations arc rare T . d 
(dermoid evsts) occur usuallv m the rectovaginal septum an rnav i- ae . 
in the adult vith sarcomas, however, the latter develop as cr anc a 
eompamed bv pain 

Treatment ^ 

A vanetv of treatments liave been propo-cd for carcinomas of t ^ 
vail External pelvic rocntgcnthcrapy should be given to ever; ! 4 frlD v alone 

is m the treatment of carcinoma of the eei.iv L' tern a rotn but, m 

has been reported capable of sterilizing vaginal carcinomas 
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Incidence and Etiology 

Cancer of the vagina is very rare being considerably less frcqitfnt thin 
cancer of the cervix or ev en than canctr of the vulva No causal factor has 
been incriminated lor its dev clopment The widespread use of pessaries has 
not resulted in a greater incidence of cancer of the vagina Carcinoma is usually 
found in women 45 to 65 5 ears old Sarcomas of the v agrnal wall are most com 
monly observed m girls under 6 y ears of age, m fact, it is generally helmed 
that they ire pnsent at birth but not ostensible at tint time McFarland was 
able to collect only fifty eight cases of sarcomas of the vagina in adult women 

Pathology 

Gross Pathology — Caronoma of the vagina most oltcn develops on the 
upper third of the posterior wall but is also found on the lateral and anterior 
wills This tumor mav casilv invade the lcctovagmal upturn ind the paia 
(\stium yet ictual involvement of the bladder or rectal walls has not ficquenth 
hcc .11 reported It may also sccondanlv invade the ceiv i\ and the vulva 

Vaginal sarcomas which occur in voting gnls are of the botryoid (grape 
like) tvpc and arise most oiten on the antcuoi vaginal wall The sarcoma ol 
the adult may arise from anv part of the wall and is most often of parietal 
rather than of mucous origin The* 1 ' tumors rapidly spread to the paracy stium 
and parapTOctium, producing constriction of the bladder and rectum 

"UmSTvnc SrrriD— Carcinomas of the vagina metastasize to the ixtcrnal 
iliac and hypogastric nodes Inguintl node involvement is observed onlv aftei 
the vnh 1 has been invaded Sarcomas usuallv cause death bcfoic the develop 
ment ot metastatic disease Mctastascs to distant viscera are rate in all v igmal 
tumors, with the exception of the sarcoma in the adult 

Microscopic Pcathology — The overwhelming mayontv of caumomas ot tJn 
v igum are epidermoid and, as a rule are rather undifferentiated Adenocar 
imomas apparenth arise from remnants of the Gaitncr s duets (Nov ik) hut 
idcnoearcinomas of the vaginal wall arc a*, a gun val wile, sccondarv to prim \vv 
lesions cl ewhcrc It has been suggested that liotiyoid sarcom 1 of the infant is 
m rcalilv a mixed tumor developing fiom ombnonal cells of the mesoderm It 
picsents a variable number of spindle cells m a mvsomatous stroma The sar 
coma of the adult presents a highlv vascular stroma and spontaneous ncciosis 
Melanomas of the vagina hnvc also rarelv been observed (Meigs) 

Clinical Evolution 

The clinical evolution of carciMowifl* of the vaginal wall is very similar to 
th it of iarunomas of the cervix The oiiut is usually made apparent b\ vaginal 
discharge and a small amount of vaginal bleeding Pam appears when extension 
develops to the subpentoneal areolar tissue of the parimctmim 01 paraevstium 
Carcinomas ot the va„ma may cause wide necrotic involvement of the vuh a with 
sccondarv infection and malodorous disvh irgc Pelvic and abdominal metast ices 
occur, but distant blood borne met a stases arc exceptional 

V blood v vaginal divhtrgc mav be the first svinptom of a s/irconui of the 
vagina, m the voun„ girl tumor may be seen protnidm 0 thmuji the vulva 
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CANCER OF TI1E VULVA 
Anatomy 

The \iiha compiises the labia majoia, the labia mmoia, the vestibule, the 
ditons, and the gieatei vestibulai glands The labia majoia ate two elongated 
tolds of slightly pigmented skin which lie medially to the mnei suiface of the 
thighs Anteiioilv, the labia maioia meige to become continuous with the 
mons pubis while postenoily they become nanow' and teimmate about 3 cm 
anteuoi to the anus The labia nnnoia aie two smaller folds situated medialh 
to the labia majoia The union of the labia mmoia antenoily foims the anteuoi 
(ommissiuc wheie they divide to sunound the clitous The clitoris is an 
eicctile oigan located just beneath the symphysis pubis (Fig 630) 

Tlie vestibule is the aiea extending fiom the clitous to the uiethial meatus 
and fiom one to the othei labium inajiis This tuangulai space also compnses 
the Skene’s glands which end in a small oufice neai the urethial meatus ie 
gieatei vestibulai glands oi Baitholm glands aie situated on eithei sue o 

vaginal onfice m its posteiolateial quadi ant 

The labia majoia aie lined by skin with all its nounal appendages, 0 ant , 
and ban follicles The labia mmoia aie coveied by squamous epithelium w 
is thin and moist and docs not contain sweat glands oi hail o ic es 
vestibule is coveied bv the same type of mucous membiane 

Lymphatics —The lymphatics of the vulva aie most numeious at t e me 
of the labia majoia They gatliei m the dnection of the mons veneris . 
tui n outwaid to end in the uppei and mnei gioup of supei cm m 0 um 
Raiely some of these lymphatics end in the lowei oi m tic ex ema 
nodes T , 

The ljmphaties of the clitous and of the vestibule aie von ® !mtICS 

follow the midline to a piesymplivseal plexus, and from theie t e ^ 

peiforate the deep fascia and teimmate m the deep mguina n n ph a tics 

medial letiofemoial nodes (Fig 631) Anothei group o ' es ‘ , n0( j 0 K 
follows the lound ligament and empties mto the ateia ie 10 communicate 
must not be foi gotten that the lymphatics of the ves uu e n ■ t l j 0 f 

with the hypogastue nodes by the mteimediate of the lymphatic »ctwoi 

the inetlna f .cn-.on 

The lymphatics of the Baitholm glands, as most lymphatics o 
of the vulva, also end m the inguinal nodes 
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general, the preliminary pelvic roentgenthcrapy should be complemented bv 
intracavitary cunetherap\ This treatment is best carried out bv means of an 
especially molded apparatus made of Colombia paste w hich can be manipulated 
at a temperature that is not burning to the patient and does not melt at body tern 
perature (Esguerra) An especially fitting apparatus with well filtered, low- 
content radium element needles can be used for only a few hours at a time, 
and in this way the treatment is protracted over several weeks Transvagmal 
roentgentherapv mnv be used to advantage in tumors winch are confined to 
the upper half of the \agma 

The rare carcinomas of the lower third of the vagina which invade the 
introitus should he treated surgically in the same fashion as carcinomas of the 
vulva A therapeutie inguinal dissection is often necessary and is sometimes 
adyised as a routine procedure (Smith) In sarcomas a surgical evasion should 
he attempted when possible but unfortunately this is seldom feasible 

Prognosis 

In the past the prognosis of carcinomas of the sagina v\a-s rather poor 
With improyement of therapeutic techniques, better results Ime been reported 
each year Moench (I93L) working partly on material previously reported 
by Stac\ from the Mayo Clinic, reported on fifty three treated patients Of 
twelve patients with early carcinomas treated by radiotherapy sus (oO per cent) 
survived while only two of twelve others with early carcinoma were living 
following surgied treatment Of nineteen with idianced carcinoma treated bv 
radiotherapy one survived a total result of nine survivals (17 per cent) from 
two to twelve years Tau sig (1933) had two patients living five years m a 
series of eighteen treated with radium at the Barnard Skin and Cancer Hospital 
of St Louis Bcrven and Ilcvman (1937) reported on forty two patients treated 
at the Kadiumhcmmct of Stockholm, of whom six (14 per cent) were well five 
years or longer Courtial (1938) reviewing a scries of thirteen cases treated 
at the Radium Institute of the University of Paris found six patients living 
and well five or more years after radiotherapy Smith (1940) reported a series 
of fifty seven carcinomas of the vagina ticated by various methods at the 
Memorial Hospital m New \orh with seven patients (12 per cent) surviving 
ov or fn e v ears 

Tlie prognosis of sarcomas is invariably poor 
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tig 630 — Schematic drawing of the vulva showing t labium majus (ablum minus 3 eft 

tori*< I vestibule S urethra 6 orifice of the Bartholin glands 
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our of 10, patients inth caicmoma of the vulva The trans.tion of lloplaha 
ca ncei may be veiy giadual, occurring m a zone eitliei of hyperplasia or 
atrophy When leueoplalna is associated with caicmoma of the viSa, multiple 
ioci of ongm maj be piesent 1 



Fig- 632 Earl> carcinoma of the Kbium majus near the fourohette Note atroph> of the 
labia and narrowing of the introitus 

Jim 1STVTIC Spreid —Nodes maj be palpable in the inguinal legions These 
aie often ten dei and become rapidly fi\ed Bilateral inguinal adenopathies 
are not unusual Tumois arising in the vestibulai aiea, and particularly m the 
clitoris, may metastasize to the hypogastric nodes Distant spread to the 
letioperitoncal ]>mph nodes and other oigans such as liver and lungs can occur 
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Incidence and Etiology 

Cancer of the vulva is a postmenopausal disc isc which accounts for 
approximate!} 3 per cent of genital carcinomas (Schottlander) Cancer of the 
vulva occurs most commonlj in women between 50 and 70 jcars of age The 
peak age incidence is 60 jears, but approximatelv 30 per cent of all patients 
with carcinoma of the vulva are 70 vears or older Carcinoma of the vulva is 
more frequent in white women than in Negroes However, there seems to be a 
predominance of Negroes m the group of vestibular carcinomas Eight of 
Taussig's (1941) eleven cases of vestibular carcinomas were found in Negro 
w omen 

In the history of the majority of eases of carcinoma of the vulva there 
is a high incidence of patients which have presented previous changes of the 
vulva consisting mainty of shrinkage and drvness These changes are perhaps 
endocrine in nature and initiated bj the menopause The peak incidence of 
leucoplakin seems to be at 55 jears of age, or five vears earlier than the peak 
incidence of carcinoma of the vulva An area of leucoplakia maj have been 
present for some time before the appearance of carcinoma, and this leucoplakia 
maj or ma> not have been associated with kiaurosis Taussig (1929) estimated 
that 50 per cent of all cases of vulvar leucoplakia developed into carcinoma 
If this statement is correct the leucoplakia of the vulva is more of a pre 
cancerous lesion than leucoplakia of the oral cavitv, where the majority of the 
cases of leucoplakia never degenerate into carcinoma 

The pro existing changes of the epidermis (leucoplakia) and of the dermis 
(kraurosis) arc often found together and for this reason their simultaneous 
occurrence has been called leucokraurosis (Graves) Taussig designated it under 
the name leucoplakic vulvitis The leucoplakia and the kraurosis however arc 
not alwavs associated, and in some instances each develops for a long time in 
the absence of the other This fact and the none too rare incidence of vitiligo 
in patients with carcinoma of the vulva have led some authors into the belief 
of the neurotrophic origin of these lesions (Stajano) 

Carcinoma which develops in the vestibular area of the vulva does not 
have a historv of preceding leucoplakia Trauma is dcfinitclv not an ctiologic 
factor Sjphilitie lesions seem to plav a more import mt role Taussig (1941) 
reported on eleven patients with vestibular carcinomas nine of whom had a 
historv of lymphogranuloma v cnereum in this area 

Pathology 

Gross Pathology ^Thc greater majority of carcinomas of the vulva 
develop on the labia (Tig G32) Taussig (1940) divided 155 eases of carcinoma 
of the vulva into the following groups according to their point of origin 


Fpjderraal 104 ci cs 

V eatibular 11 c *i os 

I on urethral 12 ca«es 

Uartholin gland 0 ca os 

Gians ehtons 2 ca cs 

Uncla ified (advanced nc ) 17 ca es 


Carcinomas of the vulva tend to spread submucosallv The large, super 
fieinl masses become later ulcerated and sccondanlv infected Vestibular lesions 
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muscles, and connectne tissue aie laic The so called Indiadenoma which arises 
fiom (he sweat glands is often confused with adcnocaicmoina giossly It is 
well ciicumsciibed hut has a tendency to ulceiate Mieioscopically, hidiadenomas 
show die cMdence of then sweat gland ongm with papillaij-like piojcctions 
and ncxci extend bexoud the iiasement mcmbianc (Rothman, Noxak) They are 
piactiealh nexei malignant One instance was lepoited bv Eichenbeig 

Tine basal-cell caicmomas of the xulxa aie xci\ laie (Wilson) Metastatic 
lesions fiom othci genital caicmomas, paiticul<nlx chonocpithcliomas and eai 
cinomns ot the eiidometinini, haxc been cncountcicd but aie uncommon Car- 
cinoma of the ccimx and icelum max dneeth mxade the xuha, but oxarian 
neoplasms laielx lnxolve it 


Clinical Evolution 

Most cases of caicinonia of the xuha aie pieccded 01 accompanied bx 
pnaitu’s This sxmptom, hoxxcxci, is often due to the dexclopment of luauiosis 
and Icucoplakia lathci than to the eaicmoina itself The piuntus is most maikcd 
at night and at the lex el of the clifoiis and seems to ccntei about the clitons and 
anal folds Scratching makes fuithei exeouation xx Inch in turn aggiavatcs the 
piuntus and leads to insomnia These sxmptoms max haxc been piesent foi 
sexeial xcais befoic the appeaianec of caicinonia In addition, the kiamosis 
max lesult in shiinkagc of the xagmal oiifice and in maikcd dyspaicunui n 
some eases iheie is an mteimittent bleeding which max become hemouhagic 
Laige plaques of Icucoplakia max be piesent, paiticulaily ovei the a 
ma 101 a Thcx mav liaxc extended to the peuanal legion and to the entne xulxa 
Most oiten the Icucoplakia is Him but slmiplx demaicated and pearl) giax 
m coloi Sometimes it is limited to the picputial folds and lowei pennea legi 
In addition, the ban mav become buttle and the skin is abnoima y ix 
paichmcnt thin Shuukage with flattening and atiophj' of the clitons - 
naiioxxmg of the vaginal onfiee max haxc occiined (Fig )> as we 
mottling m the legion of the labia nunoia on cithei side of t le in 101 

In geneial, eaicmonias of the xulxa aie papillary outgioxx is xx . 

become x civ e.xtcnsixe Some eases, liow ex ci liaxe a tendencx 0 ‘ ss 
diffuseh mfiltiate and max piesent a laige ciatei instead of an exop u 

A constant complication of caicmomas of the xuha is t ic piesence ^ n( , ou 
infection which may be moie oi less maiked, depen mg on ie * q U ence 

ti oiled cases, the patients lapidl) become cachectic anc max t ie Diffuse 

of complications latliei than because of generalization o 
cellulitis and phlebitis aie not uncommon complications 

The mxolxcment of the inguinal nodes occurs lathci eai J » 

ment of the disease These nodes, lioxvexci, max also be enlmged been 

secondary infection 

Diagnosis the 

The histoiy and plijsieal findings m wn^oMnuBJ't o®* 1 8 

elimcal diagnosis latliei simple Hoxvevei, a iexx mnduloma usual!' 

problem of differential diagnosis Benign lesions sue i * t 10W pi S which 
occur m young xx omen These ai e soft, nomilceiated papiUai j outgio 
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Microscopic Pathology — Carcinomas of the Milva are squamous in nature 
with the exception of Bartholin gland caicinonias and some of those dc\elop 
mg in the \estibule which maj be adenocarcinomas Most of the carcinomas 
arising from the labia are lather well differentiated but those which arise from 
the clitoris and \estibular region usuallj are not 

The microscopic picture of leucoplahia often shows acanthosis, Inpcrplasn 
of the epithelium with papillan down grow th and fairl\ prominent chrome in 
flammation In the later stages atroph\ of the epithelium occurs shin ap 
pendages disappear the clastic tissue becomes i educed in amount, and there are 
focal areas of htalim/ation of the collagen Carcinomas arising from leucoplahia 
occur most commonh in areas of atropln 





CANCI li 


cn'.n-od .Hid ii.u,. 1 ,!'!, 1 . 1 ],, 1 ’) ? vhen ,h ° « c 
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*«n<hlorni of (Ik \til\i Lpif Hllnt, o\«i both fnbfi nmjoi t and prr^rntins 
(Couiti i\ of j|, 1 o j 1 K Ju JIoriKf I’hMJps Hospital St Louh 51o ) 


tAuiojiu KAfv _ ItltjsL vulvai Illinois aio lathci ladioscnsilive and could 
successfully he ticutcd ]>\ means ol loonlgenlhciapj dncctcd to a peiincal field 
f 1 ?| implantation of indium needles IIowcvci, the neccssaty dosage 

) ° l , le s twili/ation ol these Illinois usually implies damage t-o the suriound- 
ing .sun |i lc skm ol the vulva is nonnally moic sensitive lo ladiations than is 
j 10 *’ un d ot -^ 1C1 meas In addition, the undci lying dysli opines which are almost 
(ons anty piescnt m these old patients will usually lead to marked changes 
an icsu ling ladioncciosis These unlovvaid effects do not necessarily follow 
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become pedunculated (Fig 63D) and aie usuallj associated with other venereal 
diseases Lympluigianulomit venereum is often also associated with rectal 
lesions and maj he ruled, out because of a positive Frei test However, it should 
not be forgotten that this, as anv other venereal disease, is compatible with a 
concomitant carcinoma of the v nlv a Other benign tumors such as hemangiomas, 
leiomj onias lipomas, and fibromas ale ver} rare in tlio vulva The} arc easilv 





elect loeoagulat ion of the piinun lesion and seems to liayc had no difficulty 
in subsequent healing of these mens Ho\\c\ei, this pioccdme is imquestionabh 
less satistaetoiy it one oonsideis onh the Ions; penod of healing which will be 
nceessaiy 

A pi opln lactic bilatcial inguinal dissection does not seem a woith-wlnlc 
nsk m the ilia 101 ity of these aged patients In Taussig’s (1940) senes, the 
peicentage ot the fiyc yeai lesults of \ul\cetoim followed by inguinal dissection 
was not eonsideiabh bettei in the patients without inguinal nietastases (fomteeii 



lie f.S7 — yn\mu.<d mnllRimnt mi.lnnonm of Hie miIm 

' twentj-two) as compaicd with those who showed definite j 10( i )0 

etastascs (ten of nineteen) On the contian, when tlusopcia ion • ‘ jj cis 

le ticatmcnt ot inguinal nodes which aio alicady chnica y eyue i 
lc patient an unquestionable added adyantage Taussig ( . u p cc toniy 

to adyantage of an enlaiged bilatcial inguinal dissection o ow - na i 

to adyocated the Basset opeiation y\ lucii dissects the hoc cs 0 ]jtuiatoi 

egions, and, m addition, cxtnpalcs external iliac, niteina 1 ‘ . (cn , n 

odes This enlaiged opeiation is technically' difficult am l’ * ]ino lyrd, 
omplete Tt is leasonablc to exiicct that yyhen the hig ici no 
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the application of radiations, but tlieir chances of de\ elopment are greater here 
than in. other areas Radiotherapy is able to control a small percentage of these 
cases, but, m geneial, surgical tieatmcnt contributes better results with much 
less discomfort and fewer complications It should not be forgotten, however, 
that whenever surgerv is contraindicated, the patient may be offered some 
chance of ciue by careful administration of ladtothcrapy 



Fig 636 — Advanced ulcerating carcinoma of the vulia 


Surgery — The surgical excision of carcinomas of the vuha is generallj 
accepted as the most satisfactory form of treatment This treatment has the 
advantage that in cases of accompanying leucoplahia the excision nail include 
all other potentially carcinomatous areas In general vulvectomy should also 
include a large area of all perineal shin Taussig (193G) reported on five 
patients m whom a new carcinoma had de\ eloped in a senes of forty patients 
in whom islands of leucoplahia were not excised Berycn recommends wide 


Chapter XV 

CANCER OF THE MAMMARY GLAND 


Anatomy 

Tbr mammal gland-, lie diicrth our t!ic pcrtoialis majoi mascles from 
. ! k <■' rond to the ■-l'-iii nh ante noth and fiom the sternum to the antenor 
'illai line T!k\ h.i e t Ik usper t 01 a hemisphere m the middle of which theie 
is a salient parulki the nipple siuroundeel In an atca of pigmented «km called 
the areola 


Tne m.irnman gland is made up of twelve to twenty glandular lobes, each 
one. , ith a i t^mifie d eJurt The -p eluct-s ale- megular and toituous and travel 
in the. diieetion of the nipple IV' to the nipple tbev dilate to form the 
ampullae and then dnidr into minute du'ts which finallv end in small openings 
in the nipple The duets anel acini hate tv o lavcrs of fibions covering, an 
inner periduetal oi penaemai, and an outer the perilobular connective tissue 
The eells of the neini aic cuboid m siiape while tho=e of the lactifeious duets 
are columnar The cov cling of the gland is made up of fibrous tissue or 
fascia which is rontimiou- vvitn the filnous tissue ovcilvmg the peetoralrs major 
Fiom the innci la cis of the fascia, stiands or septa extend inwardly to separate 
the eland into its difterent lobes The gland is encased in a laser of fat except 
in the region of the nipple arid areola Posl'noilv this fattv stroma forms a 
simple cushion for the gland 

‘'UPC mum era tv bicasts v jtli oi without the coi responding nipples are 
obs'r'cd mo=t uccpicntlv below and inside the breast overhung the pectorals 


major at the anterior axillarv line or in the axilla 

Lymphatics — "1 he lymphatics of the shin of the hi cast form a dense mt 
votk uneJr.i the areola This network is continuous with the lymphatics 01 | e 
skin of the sunoundmg regions forming an umntcirupted nctwoik over e 
entile sutfaee of the fhest neck amd abdomen Thus the Ivmphatics o 
skin of one breast communicate with the lvmphaties of the skm of the opposi 
breast In adclition some lymphatic trunks originating in the skm may cro. 
the rnidhne anel dram into the axillary nodes of the opposite si e ( e 5:0 e 

The lymphatics of the mammary gland rise fiom the mter- or penlobu i a 
spiaecs Some iollow the duets and end m the subareolai netwoik ox vmp ■ 
of the skm but the matontv ongmate m the base of the breast an ra 
waxd the axillary Ivmph nodes Others end m the internal mamniarv c iam 
still other-, on the iransvei-e ccivieal chain of lymph nodes ( ouviere 


lymphatic-, of glandulai on sin may iollow these pathwavs 

(1) The axillary oi pnncipal pathuay is formed by several trunks ; c 
from the upper and lowci half of the gland passing through tie ias ’ , 

ending in the external mammary chain of nodes situated between 


924 
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the disease mas also in\e gone farther along and consequent!} the operation 
is not justified In general, a thorough bilateral inguinal dissection will be 
satisfactory 

Prognosis 

Carcinoma of the ruha has a rclatnely favorable prognosis second only 
to carcinoma of the endometrium m tumors of the female genital organs 
Taussig (1910) reported thirty one the } ear survivals (42 per cent) of a 
group of setenta four patients Mho Merc surgicalh treated In Taussig’s (1940) 
series fort - *, one patients had a local excision of the primary tumor and, in 
addition, an enlarged bilateral inguinal dissection Toent} four of these 
patients ( r >8 per cent) remained Tiell fire stars after treatment Berven re 
ported on sixty fi\c patients (36 per cent) mUq surwved fhc years after treat 
ment m a group of 177 patients In Bencu s series there Mere eight} one 
patients Mithout inguinal metastasis Forts eight of these (60 per cent) re 
m lined well five } cars after treatment 

Carcinomas of the \estrbular area of the suit a ha\c a poorer prognosis than 
those arising from the labia The dimensions of the primara lesion and the 
duration of its picscnce also hare i hearing on the prognosis The larger the 
tumor and the longer it has been present, the greater the possibilities of intra 
abdominal metastasis 

When a surgical txcision of the pnmar> lesion and a bilateral inguinal 
dissection are not possible, the radiothm-apoutic methods may still offer the 
patient some chances of srnvnal Bersen reported 13 per cent fheycar sur 
\ n als m ith the use of radiotherapy 
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and thud into costal spaces Some of these lymphatics, howcvei, do not stop 
m those nodes but iollow (Ineptly to the gioup ol nodes of the axillaiy vein 01 
to a contial gioup ot nodes in the axilla (h'ig G3S) 

(2) The hanspccloial pathway is Jonned by the lymphatics that pass 
Lhiough the pectoialis mapn with the blanches ol the latcial tboiacie arten 
and end ill the supiaelavieulai hmpli nodes Some of these may follow the 
mteiioi boideis of the pectoialis ma]oi and ascend diicetly to the lnfiaclaviculai 
lymph nodes behind the pectoialis minor 01 between the two peetoial muscles 
In this last instance they may be mtei lupled by a lew inlei peetoial lymph 
nodes 



l*lg CHI — Di lsrum.i tile sketch ot the cuUncous 1> mplintlc^of Hides and 

the tub trial it nctwoik to the txlll ny inrt miproel tvlctil > 1 1 ^ lb(]om | n n regions on ' 
through with mu rail cutaneous innstoinosls, to the dot so, lurn . cancerolof.lt I’arls, W 3 

is to tin Inguinal lymph noth s (Horn Duelling J lrt tie 

Masson Sc Cic ) 

(3) The internal mammary pathway runs toward the ^ )C 

lluough the pectoialis iriajoi and the mteicostal muscles, ustia ) <- 
sleinum, and ends in the nodes of the internal mammary c mm 

The lymphatics ongmaling in the mamma' j gland a so o c ' < 

latcial pathway (Jlouvieic) and end m the lymph nodes of the oppo 

Incidence t 

In 1940, Doin estimated that cancel of the bicast made ^up ^^pfahlcr 
oi ovei one m eseiy lour cases of cancel in white women ’ 0 f the 

wtotc, “appioximately 50,000 women m the United S a es 
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Fig 038 — \natomic sketch of the lymphatics of the breast leading to nodes of tin 
Internal mammary chain and supraclavicular ireas 
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women who had ceased menstiuating (Table LVII) Geschicktei has suggested 
that the menopause is piobably delayed m a gieat numhci of patients -u ith 
eaicmoma of the bieast, but G3 pci cent of orn patients with eaicmoma of the 
Ineast had ceased menstiuating befoic the age of 50 yeais 


TAW 1 LVII Comi arison or Carcinoma of Cer\i\, Endometrium, and Bi fist is Rfiation 
io Raci Dish ibuiion and iNcinnscr Bnopr or Aitfp Cessation oi JIinstruitios 
(Fins riseim SiattCincir IIospitai ) 



rOTAT 

NUMBFR or 

c\si s* 

Bnorr 

rrssATiON 

OP MTNSFS 

AFTER 

CFSSATION 

OF MENSES 

rro portion 

Ot ^IIITF 
FATIFNTS 

i roiornoN 
Ot NEGFO 

I ATIFNTS 

( uunonn of the cot\i\ 

1-51 

50%, 

50% 


to% 

( luinonu of 1 he breast 

410 

20% 

so% 

92% 

s% 

( ueinomn of the endo 

94 

7% 

93% 

95% 

5% 


wet i mm 


•Onlj those coses with suitable Uolo lie included Pcrccntoges ore rounded for chril> 


Theie is about one ease of eaicmoma of the male biensl foi eveiv 200 cases 
in women Snicomos make up between 0 5 and 3 pci cent of all malignant 
Illinois of the bieast They oceui at any ago aftei pubcitj but aic found most 
licipienth m patients m the fifth decade of life 

Etiology 

It is tempting to chaw paiallclisms between the findings in Jahoiaton 
animals and the human cancel of the biensl (see Cancel Rcsenich, page 30) 
Wood lecently followed and lepoited a family , sevcial mcmbcis of which 
developed bilateial eaicmoma of the bieast In the thud gcnciation studied, 
theie weie llncc sistcis, all of whom had eaicmoma of the hi cast, one dot eloping 
the disease at the age of 18 yeais In all eases examined, the mnmmaij glan 
dulai tissue showed changes suggesting lijpeicstiogenism It is known that 
caicinonia of the bieast occms moie frequently m women without cliihhcn aw 
in niolheis with a histoiy of abnoimal lactation 

As a lesult ot c\]iei imcntal woik on animals, a gieat de i has been wiiftcn 
on the question of whcthci the lnpidicious clinical use of csttogens can 
Jiai o ail} thing to do with the pioduction of eaicmoma of the biensl in women 
Theie aic \ciy few cases in the liteiatnie to suppoit such a thesis (Aue im< 
lknsons, Waggonci) Whethei the clinical admimslialion of cstiogcn can ><■ 
the cause of eaicmoma in a bieast is still questionable It is possible t w ^ 
administialion ot cstiogens is dangcious m patients with a family history 
cancel of the bieast 

Chrome Cystic Mastitis — The i elation of chionic cystic mastitis 
emoma of the bieast has been wntten about rolummously In the 1 rI ‘^ 
its lepoited association with c<meci vanes fiom sciy small pcicen 
200 pci cent Ilowevei, a eiiticnl analysis of the pathologic ciitciin ie ^ 
that the peicentages lepoited aie piopoitional to the libcia i i ' ® 
pathologist in diagnosing such a lesion If one omits lesions i lie o < 
tnc phenomena, and also obnous lesions which haee not been sioun 
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breast at the present time ** It has the highest pre\ lienee rate of nil forms 
of ennet r m white women 

It is difficult to estimate the morbidity rate ot canter of the breast Lenm, 
however, in studying the comparatuc morbidity rates m upper New York State 
for 1942 found fine lining patents with tnneer of the breast for each death 
from cancer of the breast 

The mortalitn rate for enneer of the In cist m the United States Ins 
been increasing steadilj and nlarmingh since the beginning of the centum 

YE Ml NATHS lOrULATlON 

1920 6 C6j lOo 710 020 

1930 10,912 122 77a 000 

1910 15 4SS 131 ls(9,_75 

These statistics show tint m the past twenty jears there his been a 58 
pci ct nt increase m the mortality rate 


ADENOCARCINOMA of VVie BREAST 

tH-V5-case*) 



nc CIO ~ \ee ahtrlbatten of «S patients Wtu, carcinoma ot tic bre* t admitted to the Ellis 
ti cnei state Cancer Hotiltal from 1910 to 19lf 


The peak age incidence is usually repotted to be 45 to 49 >eors ol a 0 e 
Tew eases hane been reported in patients 20 to 25 jears old Of 413 patients 
admitted to the Ellis Fisehel State Cancer Hospital during its first six 
jears onln three were under 30 jears of age, and one half of the patients were 
50 to 69 j ears old (Fig G40) The majority of these tumors were found in 
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.no known The specimen should he onenled, the turnoi located, and tlie condi- 
tion of the nipple noted, as well as the presence oi absence of liberation and 
edema of the skin ovcilying the turnoi Dissection should start ruth the 
nipple, using eaie to ascertain whether oi not the main ducts arc dilated and 
whether oi not turnoi is arising from or involving that area Thepiwiary turnoi 
should be measured in three dimensions and its relation to skin, nipple, 
pectoral fascia, and (juadiants of the breast given Step sections should be 
made of the tumor, unhiding the ovcilying skin, and the individual < haractcns 
tns obscivcd Othei sections should be made of the transition points between 
apparentlv uninvolvcd hi east tissue and the diseased aiea If the tumor ans's 
m proximity to the nipple oi lias extended to involve the pectoral fasna, ap 
piopuate sections of llnse anas should be sedeeted Multiple sections should ho 
taken from the othei three epiadiants of the breast where* the parenchyma I* 
most piominenl 

At the tune of opuation, the high point of the a' ilia should be tagged 
Late), at gioss examination, this "ill facilitate division of the a? ilia into high 
mid, and low portions Lymph nodes ejbtained iioin these areas should her kept 
separated} so that the extent of axillaiv involvement <an be asee it lined micro 
seopieallv I lie onstant neide s leieatcd hetv.ecn the pee total muscles should alwavs 
he looked for, as thev may be the only ones involved In our expe iicnec, nodes 
aic most easilv found bv palpating small amounts of axillaiv fat against a 
slicin'' light By this means, nodes onlv '> mm in diarnetei inav be seen as fan ' 
distinct gray nodules, well delineated agair.rt the tiansluunt background 

All nodes wins l be si< honed If examination of the axilla is rushed, onlv 
a small fiartion oi the e distiller nodes will he found We have seen numerous 
instances m winch onlv one of twenlv-five oi Unit} nodes vsas nivedve n 
eaiemoma, but these eases vveie and should he classified as having aril ary in 
volvement An aveiage oi between twenty and lliirty nodes should > r - <>un 
m even axillaiv spec mien As manv as eighty nodes have been studied m one 
ease Ineompl etc examination of the axillary area after unheal rnaslulomy i 
probably one of tin : main reasons why statistics on this svbjcel i ary u <jr J 
While tins seal eh foi nodes is tunc eonsuming, the information so obtain 


valuable enough to warrant it , 

The gioss appeaianee oi the node, vanes with the jms<nee or absence d 
turnor and of inflammation If the nodes aie negative with no in ,irnI ” 
they aic otlcn small, soft, and eonseejuently difficult to find n see ion 
homogeneous, gray in eoloi, and infieejucntly give cause oi on or , j 
pmnaiy turnoi is ulcerated and inflamed, then the axi ary noe e^, ai " j 

and hate], even though thev mav not contain carcinoma Sharply eJc n J 
gi ay ish-y ellovv aieas within nodes almost eertamlv npiocnt mrtastat - 


,, , , , t < e*nta"e of caicinomas of tb< breas 

Mun has ernphasi/td that a ^roat putmujo acjn jj 

arise from dur t opjthrlium Piobably about j P CI (UI aTJS - arid 

epithelium (Foote and Stewart) In many r ' ,M>s f £,ji j carcinoma 
conse e)ucntly the exact histogenesis ls obscured 
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any definite relation to cancer such as fat necrosis, fibroadenomas, periductal 
mastitis, then the f requenc} of association of so called chronic cv Stic mastitis and 
carcinoma drops sharplj In a group of 967 mammarj carcinomas, MacCart} 
found 100 per cent to be associated with chrome cjstic mastitis Semb, m 140 
cases of carcinoma of the breast, reported fibroadenomatosis present in 80 per 
cent His determinations, however, as Tootc and Stewart pointed out, were 
made without regard to menstrual changes In 300 eases of mammar} carcinoma 
studied bj Foote and Stewart, 59 per cent presented at least one of fhc prohfera 
tivc changes (cjsts, duct papillomatosis blunt duct adenosis, sclerosing adenosis, 
apocrine epithelium), 35 per cent presented two or more, and 17 per cent pre 
sented three or more 

It would be valuable, as Foote and Stewart stated, if the anatomic develop 
ment of cancer from one of these proliferative benign breast lesions could be 
shown m ever} ease Unfortunate!} almost all carcinomas of the breast avail 
able foi pathologic stud} are so advanced that the exact point of origin is ob 
scurcd bv the patholog} present At times transitions of this tv pc can be ob 
served in carl} carcinomas Toote and Stewart saw cancer arising in duct 
papillomatosis both in single and multiple evsts apocrine tvpe epithelium, and 
in blunt duct adenosis 

The incidence of so called chronic cvstic mastitis in women over 30 }cars 
is }ct to be reported with an accurate enumeration of the pathologic criteria 
Foote and Stewart on the basis of an examination of fift} four patients, mdi 
catcd that the incidence of chrome c}stic mastitis in the general population 
would be low Warren (1940) also implied that thcie was a low incidence of 
chronic cvstic mastitis in the female population 

If a patient has chronic C}stie mastitis docs that patient have am grcatci 
chance of developing carcinoma of the breast than one who docs not? The best 
studies are those based on a careful pathologic studv of a lar^c group of patients 
in whom portions of the breast have been removed foi chronic cvstic mastitis 
Such a study was made b} Warren who continued follow up on 1 206 patients 
with chronic cvstic mastitis Cancer developed in foitv two Tins is about 
three times the normal incidence Warren concluded that the incidence of cat 
cinoma of the breast in women 30 to 49 soars old with cluomc mastitis and 
related lesions is about twelve times gicatci than the ^euei d incidence in the 
female population of Massachusetts 

There is apparently no doubt that caicinoma of the hi cast is associated 
in a much higher incidence than one coxdd statistically crpccl it to he mth the 
proliferative lesions of chronic cystic mastitis There is also no doubt that occa 
stonally these proliferative lesions arc the beginning point of cancer 

Pathology 

Gross and Microscopic Pathology— It is of utmost impoitance that the 
surgical specimen of a radical mastcctoni} be so sectioned md so studied that 
when the examination is completed the extent of the tumoi, the character of 
its local invasion the distribution of its metastases (and therein its prognosis) 
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the dense bnekgiound ot almost cuitilaginous stioma In fact, it the lunioi has 
been piesent ioi mam -ten is even aieus of calcification mm be picscni Not in 
iiequenth theie me mens of elnonic evstic mastitis citlici liitimateh associated 
nith oi distinct fiom the tiimoi 

Within the bieast, the cnienioma spieads with a mailable late of month 
With mcicnse in size, minifying fingeis of tumoi extend out into the bioast 
paieneliMna The mam tumoi mass niav enlaige to imolvc the shm which he- 
eomes thin, taut and finalh uleciatcs The tumoi mas also extend downwuid 
to the peetoial fascia winch foi a time, lcstiams its extension Aftei month 
thiongh the peetoial fascia the tumoi becomes fixed and fuithci extension ina\ 
imohe the peetoial muscles In advanced disease, when the tumoi appiovi- 
nmtes the axilla, it mav duecth imade it, and the tumoi and axillaiv masses 
become continuous and fixed 


The micioscopic appeal mice of enicinoma of the In east of the most common 
t \ pc can van eonsideiabh In mam instances the duct oiigm can bo tiaeed 
The cellulai liatme ot the tumoi often \mies in difieient .neas In the lame 
Illinois, zones ot neciosis and hcmoiihuso' ate common The .immiiit of conncc 
tue tissue stioma picsent is exticmelv v unable and on the age of this connective 
tissue wall depend its iciatnc cellulantv Of consideiable nnpoitanec is how 
the tumoi appeals imdei low powei The well-diileientiatcd lesions have a fault 
ouleilv pattern with some tendenev tow aid adenoid fonnation The mulif- 
leientiated eaieinonins hate an extiemeh disouleilv pattein, maiKed vauution 
m cell size and shape and innumeiahle mitotic figutos, main of winch nic 
ahnoimal 

In Paqct s rfisc/isc theie is a weeping ee/emntoid lesion unolvinir the nipple, 
aicola and oceasionallv a laige aiea of contiguous skin On section, definite 
laiemoma is iound duecth beneath the nipple The disease is often I’ 001 
eueumseubed but ten haul because of mcicnsed connective tissue lhe tumoi 


lias chalks vcllow sticaks and is ustialh confined to the duets 

The micioseopic examination alwav s shows the piesciuc ot lntnidtifta 
eaiemoma Muu lcpoits that mtiadiietal eaicinoma was piesont m the mpp 
alone m all oi Ins tlnttv-nine patients, m the bieust and nipple in 
foui, and was accompanied b' nifilliating eaiemoma of the In east w 
Cells picsent m the duels me also picsent in the oveih mg epnleinns 
These cells aie malignant, ansc iiom dmt epithelium, and dneit \ , 

nipple This invasion of the eontiguous epithelium is what m' ls 10 
appeal anee of Paget’s disease (Pig 034) Spicad to the ovcilvm-, s ui 1 
oeeuis because ot the liugiation of these cells If enough sut'ons a ^ ^ 
eommunieation between duel eaiemoma and tumoi cells gi owing m ( 

h liu; epithelium can alwavs be demonstiatcd It is piobable t >at •» 
anses within the ducts and moves towaid the nipple i itliei t ml 11 ^ 

Comedo enicinoma is otten quite lame, not infieiiw "tlv 
tluough the skm and is accompanied In evidence of m c< mn j Is (jv 
the tumoi shows viell-deluieated pings of eaiemoma witlnn <' 1 sf „ n „f 

(ill) IIowcvci, these plugs mav spicad difiuselv anc P' e 
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takes depends largelj on whether the tumor arises from duct 01 acin ir cpithe 
hum, whether it is confined to the duets bj dense connective tissue, whether it 
produces large amounts of mucin, 01 whcthci it niscs within a cjst Un 
doubted!} , hormonal influences pVty some role m the pathologic form, and 
such influences apparently act uncqualh on various portions of the breast 
The tumor maj remain localized in the ducts for months or even }car%, depend 
ing on the abilitj of the connective and clastic tissue to prerent spread into the 
bicast parcncli}ina In the oldei age groups when atrophr of the breast 
parench}ma lias taken place, the tumor arises fiom duct epithelium In the 
}cungcr age groups in which acinar tissue is prominent and where the tumor 
is more frequently nndiftercntiatcd the neoplasm can arise from acinar 
epithelium and spread quickl} over a wide area The tumor also grows rapidly 
during pregnane} and lact ltion because of increased \ asculanzation and perhaps 
also because of other unknown factors 

The grading of carcinomas of the breast in the mam is not satisfacton 
because the great majority of carcinomas fall into an indeterminate group, and 
for this reason attempts at segregation of carcinoma in various grades are 
general} disappointing (Warren 1943) The presence of fibrosis h}alme, 
ljmphoc}tic infiltration, and calcification has nothing to do with the grading 
of the tumor (Haagenscn, 1933) It is true that a rclntivclv small proportion 
of carcinomas of the breast have an c\trcmel\ disorderh pattern, show marked 
variation in size and shape of cells, tumor giant cells, and often ln\c bizarre 
mitotic figures On the other hand, there are also a few extremal} well 
differentiated carcinomas which have a ver} ordcrl} pattern and a tendcnc} 
toward adenoid arrangement 

The classification of carcinoma of the breast is still somewhat unsatisfactor} 
It is worth while to classit} them, however not onlv from a pathologic sense 
but nlso from the clinical appearance Tabic IjYIII is n tentative classification 
of carcinoma of the breast 


TMIIF I Mil TrXTATlNF CUSSIMCVTIOV OF OWCINOMAS OF UrFNST (Tins AS Wfll as 
Othfp Classihcvtiovs Has Disad\antaoF That Most Cvres Faix 

IVTO AV I N PETFf M I \ ATE f POur) 



PM \Tl\F iNCtDENCF 

\n ing from duct tpitheWum 


Carcinoma (no ppeeific type) 

Over SO per cent 

Carcinoma plus 1 “get 3 di ca^e 

\bout 2 per cent 

Comedo carcinoma 

About 4 per cent 

Acute carcinoma (inflammatorj) 

l«css than 5 per cent 

I aptllary e^ (adenocarcinoma 

I-cs* than 5 j er rent 

Vfueinom carcinoma 

Vbout „ per cent 

Fpidcrmoid carcinoma 

Le s than 1 per cent 

Vrmng from acinar epithelium 

I nbolar carcinoma 

\ppro\i match S per cent 


In the common tv pc of carcinoma of the breast the findings on scetion m i} 
he somewhat variable If the tumor is soft, cellular, with little stroma then 
areas of recent and old hemorrhage max be present Much more frcqnentlv, 
however, the tumor is hard with poorlv defined clinlkv vcllow areas seen against 
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liicgulai nodulanly in the In east On compit-ssui" the In past, uoimlil.e maws 
oi tumoi fan bp oxlnided horn Hip imohre 3 flints Jv a lew isolated arpas, in 
tasion ol t lif sm lounding In fast tissue maj haw* occ lined The comedo » . 11 - 
finoma usualh shows wcll-diffeienf later] tumoi fells fonfiiied to the duds 
Jt is not mil eqiii nt ioi these dints to he gieath distended In the tumor, and 
it is eornmon to see consideiable thickening ot then walls (Fig 042) Tins 
thickening is due to loniioflne tissue jnodintion, and elastic tissue stains often 
show \ciy large amounts of it This particular quality of the comedo famnomu 
is unexplained, but the tendeins of the cornier ti\e and elastic tissues to wall 
in the tumoi no doubt explains its gioss and muioscopn appearance In vjiik 
ot these Illinois, Ineaktlnough off ms and a tjpieal infilUaling eaif inoiiia of 
durl-cpilhelial on gin is obvnsed 



i Is tl’ 

i 


- !,irsr „ n. w uHK-l 1-0.111.0 el- n« >r- in »> < <*' ", 


The aeutf oi inflnnimuloii/ taiiiiiomn imanahh shows a < 1 111 ' ‘ 

the oicrhmg skill linn li hirgii than the locali/'d tumoi t " '■* 1<i( 

In alls newi pn sent The tumoi is fifqucnth faiilv difiim vi im ^ 

pm ench\ nia The awllarj nodes -ue iriwniabh imolu- *' s ' ' ^ |tnr , 
unoma is usualh c\1ifimK undifieieritiated, oftfii awn ini" wi i ■ , 

«lls Most linpoi taut, howeui, there is usualh w.des l; „ad i.»»l|. ' 
subtle i m il hinphatifs together with h\p'i f,l| ii of tin so ipa - • ^ ^ 

Those ( h, nines affounl foi the edema and fi'thfina of thi « 


W 



CANCER OF MAMMARY GLAND 


933 



FIs 641 — Cro 3 specimen of comedo t>pe of carcinoma of the breast Note nodular comedon 
like rings of carcinoma within the ducts 



61 . — Fhotomlcro graph of com do type of carcinoma of the breast shotting variation 
in size an 1 shape or cells with confinement within the thick ttaltel ducts (moderate enlarge 
ment) 
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Fig 645 — Mucinous cnicinoma of the bieost Irmng a gelatinous like qinlitj 
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Papillary cyslatlenocarcmomas arise in some instances from pre existing, 
intraductal papillomas and usualh present well delineated csstic masses On 
section areas of hemorrhage are often present and the tumors have of necessity 
transgressed the wall of the c\st in mam instances growing over a wide area 
beneath the overhmg skin The papillan c\st adenocarcinoma is made up of 
papillin projections with layering of the epithelium, associated hemorrhage, 
increased \a s cnlnrit\, and growth of the tumoi through the surrounding eonnee 
ti\e tissue wall of the c\st (rigs 643 and G44) 









FIs 614 — Well-deflnrd a l no. ircinoma of the breist (nioderatc enlargement) 

The mucinous carcinoma is usuallj quite large when first seen On palpation 
it feels somewhat cvstic and on section frequentlv appears circumscribed and 
encapsulated The mucm ma\ dominate the grass appearance and it mas lia\e 
a current jells gelatinous glistening glarv appearance (Fig 645) This maa 
be patch) in distribution or ma\ eovei the whole surf ice The tumoi \arics in 
color from purple to reddish biown to gia\ In the mucinous care mom i the 
amount of mucm present in different stages is variable Not too infrequent!) 
onl\ small nests of cells aie present in large masses of acellular r-ucm (Fig 646) 
The thcori that the mucin is a product of the cell rather th in of the stroma 
is supported b\ its presence m the nietastascs to lwnph nodes and to areas where 
connective tissue is sparse Mucm mai distend the cells so that thev have a 
signet ring appe irance similar to that seen in some carcinomas of the stomach 
When this appearance is present, growth is verj rapid Tins tvpe nsnalh 
shows well preserved mucm secreting cells (Saplur) 

rpidcrwioid carcinoma is sen rare and is usualh fai advanced when 
first seen When found it is frequent h m a Negro patient On section the 
tumors nsualh give evidence of origin from duct epithelium An epidermoid 
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Bib 648 — riwtomli munpli .nonet. Cooper, W C 

pit i \ktin-. In i icmnllculir ..Icnofll.tmn i (I 
ul Acluiman I \ Mu- <’muc &. Ob^l I'M* ) 



rig 010 — rhotomlcrogi tpli of n cjstosnrcomn of II 1 ® ‘ (I'rc 
nth intact oterljlng epithelium (low-power cnlarECint 
L, V Surg Gj nee £ Oht 1943 ) 


, Note tumo. cell, gro.Cnt 
(From Cooper W u 
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carcinoma ausmg from duct epithelium is a pathologic curiosity (Foot) We 
have seen drily two eases in 413 eonsecutnc breast carcinomas The gradual 
metaplasia of this epithelium to u ell differentiated squamous epithelium can 
usualU he traced These tumors ha\e the histologic appearance of a squamous 
carcinoma form epithelial pearls and intercellular bridges, and ha\c the charae 
tewstics of epidermoid carcinomas elsewhere t erv rarely, epidermoid 
carcinomas, can follow squamous metaplasia in a pre existing fibroadenoma 
(Geschiekter) 





Fig 611 — T’hotomierogr.iph o£ 


Lobular carcinomas are relatively infrequent often forming a diftusc mass 
within the breast At times it is difficult to see am abnormality except what 
ippears to be very large lobules There arc no chalky streaks present After 
infiltration de\elops it assumes the characteristics of any mammary carcinoma 
(Foote md Stewart) Tlie lobular carcinoma follows a distinct pattern In a 
lobule or m a group of lobules there mav be mere ised numbers of cells ivitli 
a disoidcrly pattern and usual! j with a few mitoses Occasionally there aic 
small zones of necrosis and as the process continues more and more lobules 
become involved until microscopical!} theic is mission of the parenchy ma (Fig 
647) It apparently has multiple foci of origin 

Sarcomas of the breast are of two mam varieties, the most common arising 
from a pic existing pericanalicular or intracanalicular adenofibromi, and the 
other arising from the interlobar and interlobular fibrous tissue The first 
\ ariant designated as cystowcomn phyllodes, usually becomes verv large On 
section it may present a frondlike appearance with numerous clefts, eysthke 
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involved nodes and begins growing in the loose fat of the axilla, and finalh, 
tumor in the axilla becomes so advanced that fixation occurs At times the 
metastases to the axilla are lestucted to a single large node which maj even 
reach a diameter of 5 centimeters In relatively few instances the axillary node 
groups will be by-passed, and the first nodes involved will he those of the 
mfraclavicular or supraclavicular areas It is also not too laie foi the nodes 
of the anterior mediastinum 01 even the opposite axilla to be involved These 
metastatic lesions occur particularly from tumois located m the inner quadiants 
of the breast 

After regional lymph node involvement, the lungs and picul a aie commonh 
implicated Tumor spreads directly to the pleuia tlnough the hmphaties which 
travel by the internal mammary chain With plouial involvement, the 
lymphatics aie widely invaded and this pioress takes on all the characteristics 
of lymphangitic metastases The hvei and bones maj also become linohed 
The dorsal spine may even be involved without lung metastases because of spicad 
through the vertebial vein plexus These metastases within the vcitelnae, pclus, 
and skull (sites of predilection) aie almost lmanablv ostcolvtic in t\pe In 
volvement of otliei oigans such as the supiaienal glands, ovancs, and spleen is 
not unusual 

Cystosarcomas of the bieast only laieh metastasize to Hie axill.m hmph 
nodes (Coopei) Fibrosarcomas, liowcvei, much nioie commonh metastasize, 
particularly to lungs, liver, and biain 


Clinical Evolution 

There aie veiy few eail\ svmptoms of caicinoma of the bie.ist The most 
important single presenting sign is a lump, usually painless Infiequenth, the 
first symptom is a laige mass m the axilla 01 a sensation of heaviness m the 
breast, 01 theie may be pam due to metastases to the vcitebiuc (Table LIA) 


Tate LIX Heiativf Fpequfncv of Common Ciinicu symptoms s a suns in tan C 

SECUTIVE PATIENTS WITH CSNCEP OF THF VI VMM IT Cl 'NP 


SVMPTOM 

Lump 
Local pam 

Enlargement of lump 
Lump in axilla 
Soreness of nipple 
Discharge from nipple 
Retraction of nipple 
Ulceration 

Enlargement of breast 
Attachment to shin 
Weight lo cc ? 
Ifemorrhage 


OFDEP OF APPE \PAXC1 
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48 

20 

8 
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8 

5 
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The iate of growth of the tumor is extiemeh variable some tiuno* 
lapidh, others taking seveial vears to icacli am appicciable sue . 

in size of the tumoi, the ovei'lv mg skin mnv become thin and edema . 
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spaces zones of hemorrhage and mucinous degeneration Tin cystosarcoma 
phy Uodes usually remains well localized, but, alter many months of giowth, can 
eventually rapture through the shin and on rare occasions, may invade the 
underlying muscle it nearlv always exhibits some area winch suggests its 
origin from the stroma of a pre existing adenofibroma (Fig 648) The epithelial 
elements play only a passive role 

The fibrosarcomas ate vxsuaWy v*e\\ circumscribed, firm and grayish white 
in color and often reveal zones of necrosis and hemorrhage (Fig 650) These 
sarcomas do not as a rule, cause nipple ictr action or skin involvement The 
fibrosarcomi has a much greatci tendency toward local invasive growth The 
typical fibrosarcoma arising from connective tissue shows cells vaiying from well 
differentiated to extremely undiftercntiatcd, and tumor giant cells are often 
pr< sent These sarcomas may show cartilage or bone and for that reason are 
called chondro oi osteogenic saicomas but there is no justification for such a 
nomenclature The connective tissue is the primarv source of the tumor 



Fit 650 — W ell drcum cribed homogeneous flbro areoma of the breast 

Sarcomas ansm 0 fiom other compomnts of breast tissue aic pitliologic 
curiosities Liposarcoma lymphosarcoma, myosarcomas, and hemangioendo 
thehomas can larely appear (Hill, Adair) Lv mphosareonns may occur within 
the breast as a part of the generalized proecss oi they may be localized within 
the breast parenchvma Melanoc uemomas in the breast arc undoubtedly not 
primarv but occur cithci as metastases or is an extension from a mclanocar 
emoma arising m the overly mg epithelium Ilod^km's disease of the breast has 
hem reported (Adair) Carcinosarcoma is a doubtful cntilv 

MrrvsTvric Si fead— Involvement of the axilla bv carcinoma develops m 
three stages first, tumor reaches the axiUarv hmph nodes by emboli and 
gradualh fills up a node or nodes, second, it broil s through the capsule of these 
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Comedo caictnonia is lelaliveh infrequent, making up only about 4 per 
cent of all bicast cancels It lias two peak age incidences, one between 40 and 
45 jeais and the otlici between 50 and 54 ienis ( Geselnektei ) It appaienth 
occuis moie ficquenth m those patients with a pie-e\isting mammaij displasia 
than in those with no pieuous histon These patients gne a long histon of a 
slowly glowing luinoi often accompanied In dischaige fiom the nipple The 
tumoi feels fan ly Him and often glows just beneath the thinned-out oveiljmg 


Fi e 



skin Dimpling of the skm or letiaction of the nipple aie laic, kow £ ectl0n 
the growth leaches a laige size, it may ulceiate thiougi 10 &ul ’ ^ , n a\ 
with bleeding from the tumoi may take place With delation the nodes ^ 
incicase m size because of infection In spite of the «uge size o 
the long dination, a\illaij node mi olvcinent is nifiequcnt ^ mainninij 

Inflammatouj caicinoma of the bieast is a lelatnclj lalG acco wdaiy I" 
cancel Accoidmg to Tayloi, it has two touns, a piiman , f ol some 

the pi, man fomCthe changes oeem where a lump has been p.esent 
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pun appeal Satellite iU nodules maj deselop around the tuurai II tlie 
tumor metastasizes to the axilla and the nodes become fixed (1'ig 651), edema 
of tile arm maj he noticed With further growth of the tumor, ulceration of 
the skin maj occur (rig 652), and with ulceration there maj be hemorrhage 
and infection "Weight loss and the dlAclopmcnt of seconders anemia Usualh 
follow 



H" 6 1 — { ire*' flxrtl nxlllsr) iwts li Cs Tr<n cnrclnonm of tlio brtn t 


Die solution of some of the specific t\pes of carcinoma of the brcist 
\ ims 1‘aqct's t/iscntc of the nipple makes up onh sli„htl\ more than 2 per 
tint of nil breast carcinomas It occurs most frequently m women of middle 
i^e (ttsclucMcr reported on vc\ent\ two patients in whom the a\ erase a*,c wav 
Via cars The duration of the symptoms a\ craves about three tears The clinic d 
histon is usualh that of n slowh sprcidinp rost red dn rash with fine white 
scales appeal m„ first on the nipple and later spieadmtr to the nnoln and adjacent 
skin (1 ips f» f *l md G“>4) \s the disease pro r rcsscs the nipple ix tracts to the 
h w! of tin anol \ Ofun no definite mass is Ml but if present will be dirccth 
Iwneath the nippU 'sometimes the lesion is lnl itcral \\illan nndts ore iji 
solved m aUmt Vt jwr mil of tin tas»s bin tbtx an often clmieilh int mpible 
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-Photoimciosnph show hiR ImRC inland mcnt) ClC " r 

o\eiI\in E epithelium (liUli-pouci emur„ei 
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time The secondary tvpe occurs following radical mastectomy Geschickter 
reported twenty primary and twenty sc\ on secondary cases, and Taylor reported 
twenty fi\c pnmarv ind thntccn setondara cases These cases made up less 
than 4 per cent of all breast caicinomas seen by them It has a rapid evolution 
with increase in size of breast The axillary nodes quickly enlarge, and the skin 
of the breast becomes edematous and warm Tc\cr imambh accompanies the 
tumor 



Fir 6 3 — Tjpical I«slon of IagitB disea c of tlx nipple 


Papillary adenocarcinomas ha\e a closer age range than ha\o the benign 
tumors Hart reported on a senes of twenh four malignant papillary adeno- 
carcinomas only one of which occurred in a patient below the age of 33 years 
The predominant age incidence was between 40 and 60 years These tumors 
arc a lairh distinct clinical group The\ tend to grow to a large size, are ccn 
trail' located, often imohe skin and ulcerate late but rareh become fixed to 
the deeper structures In spite of their large size metastasis to the axillary 
nodes is surprisingh low 



940 


CANCT I! 


dissemination „f the disease an , th n.ctastasos lo Msec, a J„ , Ilft0 , 

;:;rs:r° Ki< s,k,,s (1< " p,op *-«■ — -«■ ss 

Of cli'cmom' 0i Ol ili h V ,,,,1 i° 1 , ,1<MSt ll ° ( ‘ S '" ,l 1)1 )ls DU > h ' U ° 11 that 

t o.ucmonu ot li e female lnonst except „i nunoi details In Wninii^it’s 
su.es, cmemomn o the male In east ocenued at an avciage age of 04 years 
he Illinois li.ue a slowci evolution than eaic.noma of the female bicast, bultlicv 
; s< ' c " lm " 1 L>tc B ' that time the tumo. has usually extended 

inio ini r l" T P< ' t ' t<, , , ‘‘ 1SUa a,Kl ,m,wl( ‘ bcc ' u,sc ' <)f 1 clatix elv small 

amount of b UMSt paionchun., For this same icason, satellite skin nodules and 

< t.istases to (he axilla an* lmaimblv picsent (Fig 050) Then tciimna! 
eonise is similai to that of eaicinoma ot the lemalc In east 


r~ 

i 

t 




Fis c. 7— mat a 
" itnout ictra< tion 


tcildiop ( \ sto*5 ireomn. 
(I* roin ( oopot \V (. 


I hi llodcs of the brr'ist Note iffactrnuit of nlppl* 
utitl Atkct limn \j V Gwinc H Obst 19H ) 


The ai'itoMiicoma mvaiiabh anscs in pie existing hhioadeiioma and the 
clinical histoiy is that of a small, painless nodule in the bieast which, nflci mam 
yeais of quiescence, suddenly begins lo glow Tins tumoi giaduallj foims a 
laige mass within the In cast, causes veiy few symptoms except heaviness, and 
usually lemains localized (Fig 657) The fibiosat comas ha\c a more rapid 
evolution without any pievious stoiy of ail existing lump In the cystosaicoma 
type, ulcciation llnough the slun may eventually take place with resultant 
hemonhage and infection This may cause systemic symptoms with weight loss, 
anoiexia, and symptoms due to anemia Death comes not fiom meta-stasas, hut 
fiom socondaty hemonhage and infection The fibiosaicoma nsuull v develops 
distant motastases, paiticulaily to the lung, livci, and lnaiii, and, at tunes, may 
ho widely disseminated Local i eminence is common in both 
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Mucinous cat ciuoma mates up <ml\ about 2 per cent of all the breast 
cairanom-is It commoul} occurs neir 01 doling the menopause the -wcr-igc 
ago being between 4b and bO sens, fliesi tumors gum sen slowh In h mge s 
sclents fl\e patients, tliuts four months dip'-ed ns nn asemge before fixation of 
the shin oceuncd, and ulceration appean d nftei fiitj eight months the tumor 
is smaller than might be expected Irom tlic long period of growth It is found 
most commonh in the centti of the breast or in the upper outer quadrants 
dircctlj beneath the shin The merle m" fat is atrophied the nipple protruding 
and enlarged 



fig 6 6 — VU\anccd ulcerating fixed carcinon a of the male brea t with satellite skin nodules. 

lobular carcinoma ot the breast occurs m the \ oungcr age groups These 
tumors do not form 1 definite mass for tht carcinoma is confined to a lobule 
earh in its ciolution However late m the disease m\ asion of the breast paren 
ch> mi occurs and the usual clinipal picture of carcinoma of the breast appears 

Tht terminal evolution ii> the same m all of these tumors If the tumor 
metastasizes to the lungs, sen frcqucntK pleurisv develops ind with further 
growth h\ drothorax appears Lvmplimgitic metastases to the lungs are not 
unusual This tvpc of spread results in considerable dv spnea which mav become 
so severe that the patient bccomis bedndden Catdiorespiratorv failure 
particularly respirators, is the most common cause of death from carcinoma of 
the breast In a few instances dtatli is emsed bv cachexia due to widespread 
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The inspection should include the e.neiul notation of the following 


1 Tne ■'•umiieti \ size l'oini ami elevation of the In easts 

2 The presence 01 absence 01 t net ion of the nipple The amount of 
nipple pigmentation and am signs 01 sealing 01 eerematoid lesions Exclusion 

3 Am dimpling oi skin attachment oxeihmg the tmnoi tSueli attach- 
ments can be seen most death when the patient raises liei hands o\ci hei 
head ) Signs oi skm edem i 




Fur t ->e — I of count for i\\nnntlnll ol tin i\ill t 

tli i eemirn r « h uni ntt i \ plort tin in ire veillt 

Sic t ,n —Tin luniinn: j'lie-imn «ltottl.l -t mil I'elnt il 
■'Up-nhiiatlT- Kmplt noile nn n 


Tli* tint i- nltxoil mi tliet 
tin intunt to iMiinm' tlir 




I’nume of ,,rm ' <lm,on 
evitlt *i camimiin of U 1C n “\T ./ik.l'tlie Kft lima , 

n of the ncht brei-t is compmumo^tiu ^ mr= «hovts flvttlon of tin 


Fig 660 — Patient 
trntes the relatne fixation 

Fig 661 — -Tending of the pectoral muscles 1" P 1 " 0 ' 
tumor to pectoral fascia or muscle- 
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Follow Up — A patient "who has had a radical mastectomy should be 
followed indefinitely because loeal recurrence or distant metistases hav e been 
known to make their appearance many a ears (up to thirty vtars) after opera 
tion (rig 670) Nathanson showed that a certain percentage of recurrences 
could be expected in each five a ear period Unexplained u eight loss (ten pounds 
or more) may indicate spread of the disease to distant organs especially the 
liver Dorsolumbar pain pain in the hips or thighs or signs suggesting 
arthritis mav be related to bone metastases Dyspnea pleural pain, or persistent 
cough are otten indications of pulmonarv metastases 

However the most important reason for continuing follow up on a patient 
who has had a radical mastectomv is that the patient has a three to four times 
greater chance of developing a second carcinoma of the breast than a woman 
of the same age who is without disease (Ivilgore) In 300 mammary cancers 
studied at the Memorial Hospital fourteen (or 4 7 per cent) of the patients had 
had the opposite breast removed foi carcinoma Tins percentage will un 
doubtcdly incrcaso with time (I oote and Stcvvait) Kilgore m 1921 emphasized 
the importance of very careful follow up of patients previously treated foi ear 
cuvoma of the breast In 659 patients on whom follow up was continued for 
three vears after opciation there were tlurtv seven with bilateral carcinomas 
of the breast In thirteen of these thirty seven patients the cancer of the second 
breast was probably a new neoplasm Kilgore also pointed out that in three 
fourths of the eases with new caicinomas the axilla was negative at the time 
of the first operation 

Diagnosis 

Clinical Examination —In the clinical examination of a patient with sits 
pectcd caicinoma of the hi east ceitain clinical information is absolutclv neccs 
sarv Some of the questions outlined below arc important for the purposes ot 
clinical rcse lrcli 

1 Has mammarv caicinoma bten piescnt in othci mtmbcis of the funulv ? 

2 If it was present in the mothci was the patient breast fed as a babv ? 

3 How mam pencils of pregnanev and lactation has the patient had and 
wcic there am complications? 

4 Has the patient had any pilvious breast oi pelvic operations? 

5 Is there nnv discharge from the nipple? If so of what type? 

G Has the patient had any pi cv ions trauma or burns of the breast? 

7 Has the patient had am premenstrual pain and/or swelling of the 
breasts? If so, how severe? 

8 What was the date when the fiist svmptom was noticed? What was the 
date when the first tumor nodule was noted? W ns there am pain at that time? 

9 Wlmt was the date of the first visit to a phvsician? Did the patient 
undergo am treatment? If so, what were the dates and tvpes of treatment? 

10 W hat is the patient s present weight? Has there been am recent loss 
of weight? 
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The inspection should include the c.nelul nutation of the followin': 

1 The sjmmctic, size, foim and elocution ot the In oasts 

2 The picsence oi absence oi t taction of the nipple The amount m 
nipple pigmentation, and am signs of sialine oi ec/ematoid lesions IAcuimoii 

3 Anv dimpling oi skin attachment occihmg the tumoi (Such att.it li 
ments can be seen most cleaih when the patient laiscs hci hands o\ct her 
head ) Signs of skill edema 



Mipr u 1 1 \ kuW! iMupli undo -in r- 
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4 Dilatation of the \eins 

5 The presence or absence of fixation to the pectoial fascia 

The next step m the examination is a careful and gentle palpation of the 
breasts Rough handling or repeated examinations m inexperienced hailds are 
to be condemned, for dissemination of the tumor is possible v, ith manipulation 
Palpation should re\ eal the following facts 

1 The presence or absence of discharge fixation, or lack of mobility of the 
nipple 

2 The presence qi absence of increased temperature of the skin 

3 The mobility of the tumor, the presence or absence of anj dttachments 
to the overlying skin, its size in centimeters (three dimensions), whether or not 
it has well defined outlines and its consistence A statement should be made 
as to whether the tumor is apparent!} cj stic oi solid 



4. If there are nodes picscnl in the axill 1 , the number consistent}, fixation 
to the si in, and measurements m centimeters should be guen Particular care 
should be talen to examine the opposite axilla for the tumor ma\ spread b\ the 
nltcrohmphatie patlmn\ 

The presence of a lump in the breast of a woman oicr 30 years old is a 
highly significant finding and uarrants complete investigation A lump is the 
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fir=1 '••mmom m about SO pu rent o* tl r cpsrs In about no.-’ Or of t ; 
the lump is panik'' When time i= pain bn.’c.tr n u«u >'l ni’d > 
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4 Dilatation of the xeius 

5 The presence or absence of fixation to the pectoial fascia 

The next step in the examination is a caieful and gentle palpation of the 
breasts Rough handling or repeated examinations in inexperienced hartds are 
to be condemned, for dissemination of the tumor is possible with manipulation 
Palpation should rex cal the following facts 

1 The presence or absence of discharge fixation, or lack of mobility of the 
nipple 

2 The presence Qr absence of increased temperature of the skin 

3 The mobility of the tumor, the presence or absence* of any attachments 
to the oxerlung skin, its size in centimeters (three dimensions), whether or not 
it has well defined outlines and its consistency A statement should be made 
as to whether the tumor is apparent!' ci Stic or solid 



tig 66 — \d\anced carcinoma of the breast with infiltration or the shin and retraction of the 
nipple 

4. If theie are nodes picscnt in the axilla the number consistency, fixation 
to the skin and measurements in centimeters should be gn cn Particular care 
should be taken to examine the opposite axilla for the tumor may spread by the 
alterolymplintie pathw ay 

The presence of a lump m the bicast of a uoman oicr 30 years old is a 
highly significant finding and uarrants complete investigation A lump is the 
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Pig Of, 4 — DiaM'inini itic sketch of the roints of oujin of 200 consecutive ca e es of carcinoma 
of the br<ast in patients ldmitUd to the Hllis Fi«-chel State Cancer Hospital 



frig 60^ Retraction of the* nipple and j>f*riareolar edema ^Mth pi^sl in app aran 

of the breast. 



C VNCEP Ot M \UM \R\ GLVM> 


951 


Carcinomas of the breast ate most frequently located in the upper outer 
quadrant (Fig 664) but can also be located in the other quadrants in the infra 
mammary region, and, at times in the tail of the bicast \ cry rarclv carcinoma 
can arise in aberrant bieast tissue which is most ficquenth present m the 
axilla (de Cholnoky) 

In advanced carcinoma si m nodules max be visible m the region of the 
tumor over the sternum or even at some distance from the primarv lesion but 
arc ficquenth first noted on gentle palpition, best felt when the patient is 
lung down Thc\ aic usuilh less thin 1 cm m dmmeter nonuleeratcd \cn 
firm and rose colored and project sliglith above the si in level 

Edema appears when the dermal hmplntics aie plugged with carcinoma 
If the tumor is in the central part of the breast the edema usually begins in 
the areola or just inferior to it (Tig 6C5) At times it mav be seen just beneath 
the areola secondnrv to a small eaaemoma m the upper outer quadrant The 
edematous region has an oiangcsl m oi pigsl in appeannee and his also been 
likened to saddle leather (Table LX) 


Table L\ Clinicopvtiioi ocic Coi r elation s is Cwcisomv of Bfesst 


CLINICVL HND1KCS 

Lump small painle hard 


•attachment to 1 in 
Di charge from nipple 

Frominent reins in region of tumor 

Edema orangesl in appeal ance to tie 9l in 

Fixation to chest wall 

satellite nodules 

Hard suprutlvicular node 

Contralate il axillary lymph nodes 

Fixed mas c in axilla 

Tdema of the arm 

Iloiner s jndiome (jino i cnophthalmu 
ind narrowing of the p ilpebral li uie) 
Diflu e chest jam dv pnea 
( ird c chest jams (lumbar or sciatic pains) 

Marled extreme weight lo s 


pvnroi otic hvpincs 

The smaller the cancer the less chance of a\ 
ill in meta tasis hardness directly related 
to the amount of connective ti sue or in 
(lammation present 
Tumor growing ju t beneath the Km 
If di charge is bLodj tumor may have an en 
fiom a pre existing intraductal papilloma 
Tumor bloc! ing icnous return 
Tumor growing in ubdcrmal and den ml 
lymphatic® 

Iny i ion of pectoral fa cia and rarely of mus 
clc 

Extensiye dermal and ubdermal lymphatic in 
volvemont 

U uallj metastasis, rule out benign lesions 1>) 
biop y 

U uallv met a ta i« rule out benign let. ton b) 
a piratiun or formal biop ) 

Tumor groyying in the node breal ing through 
the rap ule ind groyying in the loo e fat 
Tumor bloc) mg lymphatics and ycnous return 
Met i tatic tumoi pres ing on or minding 
temral sympathetic chain 
Tumor inyo)vin B pleura and probably lung 
Quo tumble meiasta is to yertebrae or aero 
iliac ie e ion 

I y mt in di tant meta ta i po lbly to the 
liver 


It should be emphasized tint even aftci c ireful examination the clinical 
evaluation of an\ mass present in the breast is frau D ht with difficulty and that 
even the most expeueneed plivsician can diagnose only TO per cent of the lesions 
The icst have to be icsohed bv exploration fiozcn section diagnosis or perma 
nent sections Hospital iesiduits and mtans even with superior training, ait 
seldom able to diagnose more than one half of these lesions The evaluation 
of axillarv lymph nodes is also verv difUcult and it is remarkable how incorrect 



